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Our Last Appearance 
as a Weekly 


‘Tails issue marks the last appearance of the SCIENTIFIC 
AMERICAN as a weekly. On October 20th there 
will appear the November issue of the new monthly 
SCIENTIFIC AMERICAN, combining within its many 
pages the leading features of the former weekly edition 
and the former monthly edition. 


We feel certain that the November issue of the 
new monthly SCIENTIFIC AMERICAN will more than 
prove the wisdom of this momentous change. As we 
have already stated in past announcements, the appear- 
ance of our former SUPPLEMENT as a monthly periodical, 
after appearing as a weekly since 1876, was greeted with 
such enthusiasm and met such a favorable reception that 
we were urged to change the SCIENTIFIC AMERICAN 
to a monthly journal. This we have done—and more; 
for, as already set forth, we have combined the best fea- 
tures of both the weekly and the monthly editions into one 
periodical—the new monthly SCIENTIFIC AMERICAN. 


Such economies as may be effected in com- 
bining these two former periodicals are being 
turned back to the subscriber: the new 
yearly subscription price is $4.00 a year, 
as compared with $6.00 for the former weekly 
edition and $7.00 for the monthly edition, 
or a total of $13.00. 








Look for the November issue of the new 
monthly Scientific American, 
out October 20th 
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Eliminating the Planked Railway 
Highway Crossings 
By E. R. Mundorff 
ECAUSE of the ever-increasing cost of 
lumber and repairs there is an in- 








and cellular tissue, forms the reinforce- 
ment of the surfacing material through its 
ability to absorb the preservative binder 
which, after vulcanizing, gives a 
strengthened in a manner not unlike that 
of reinforced concrete. Being somewhat 


mass 





creasing use of substitutes for planked 
railway highway crossings. Railway main- 
tenance engineers are not only confronted 
with the problem of the increasing cost 
and the searcity of lumber, but are giving 
attention to the desirable qualities of sub- 
stitutes, such as drainage and elimination 








similar to rubber in its elastic quality, 
this structure is kept “live” by the vibra- 
tion set up by trains passing over the 
crossing and thus shows no tendency to 
break away from the rails. 

In recent compressive tests on a 12-in. 
cylinder 6 in. in diameter the filler of 
the aggregate was found to have more 








of rail joints. 

A plankless crossing hus been developed 
on the Lehigh Valley Railroad, the con- 
struction of which causes all ballast and 
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strength than any other part of the aggre- 
gates, the trap rock content breaking in 
two in each test before separating from 
the filler, while a sample, measuring 3 ft. 








dirt to be removed down to the bottom of 
the tie for the full width of the roadway. 
Such ties as are not good for at least three 
years of service are replaced, while tie plates are in- 
stalled where not already provided. The track is then 
thoroughly tamped and put in first-class condition for 
line and surface. In automatie signal or electric circuit 
territory the rail is insulated on all sides by the appli- 
cation of a penetration asphalt or some similar insulat- 
ing material. The space between the ties 


New crossings on Jersey Central R. R. 


pared bituconcrete with ballast on this, after which a 
top dressing of binder is applied, and then about two 
inches of the surfacing material. This outer material 
is applied hot and then thoroughly compacted. 

The surfacing material is composed of 20 per cent of 
*<-inch-to-dust trap rock, 20 per cent of denatured 


long, 8 in. wide, by 2 in. thick, supported 
at the ends under ordinary reom temper- 
uture, bent double of its own weight before cracking. 


Seeds and Age 
T is, of course, a well-known fact that the capacity 
| of seeds to germinate tends to decrease with age. 
In some cases germination capacity falls off very rapid- 
ly; in other cases it remains high for a 





and between the tracks is next filled up 
to the under side of the ball of the rail 
with clean stone ballast, well rammed and 
compacted. A mixture is then made up 
of an oil binder and a good grade of clean 
stone screenings containing particles of 
stone up to 44-inch in size, but with the 
fine dust and dirt screened out. The mix- 
ture thus made is spread over the surface 
of the road, thoroughly rolled or tamped 
to the level of the top of the rail. No 
provision is made for a flangeway, the ac- 
tion of the wheels along the rails being 
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number of years after the seed has been 
harvested. Among vegetable-garden crops 
parsnips afford an example of seeds whose 
germinating capacity svon deteriorates, 
even so short a period of one year sufficing 
to reduce the percentage of germination 
to a relatively low figure. Plants of the 
cabbage tribe, turnips, ete., retain their 
germinating capacity longer, but at the 
end of two or three years it will be found 
to have become less than it was in the 
year of harvesting. The seeds of peas and 
beans suffer less from the effects of keep- 
ing, and may give quite good results after 








depended upon to create and maintain 
their own flangeway. 

One of the recent developments in the 
line of plankless crossings is a form of construction 
which gives a crossing with a good wearing surface 
and a permanent flangeway, and in addition acts as a 
seal against the entrance of water to the roadbed. Two 
classes of material are used, one a bituminous cement 
or binder, and the other a prepared and vulcanized 
mixture of which the crossing surface is 


Section of a bituminous bound crossing 


hardwood fiber mixed with 30 per cent of impalpable 
mineral dust colloidally suspended in 30 per cent of 
99.1 per ¢ent pure bitumen and normal 50 to 55 pene- 
tration. The entire mass is then vulcanized by sulpho- 
chlorination to form a sort of synthetic rubber. The 


hardwood fiber, denatured by extracting its sap, acids 


three or more years. Needless to say, the 

power of seeds to retain their capacity to 
germinate varies not only with the variety, but also 
with the nature of the harvest and with the conditions 
under which the seeds are stored. A poor harvest year 
generally means in this country one in which seed does 
not ripen thoroughly; that is, does not dry off com- 
pletely, and such seed generally shows « relatively low 


initial power of germination and poor 





built. In preparing for an installation of 
this character all ballast and so forth is 
removed down to the level of the top of 
the ties. Rail joints are then eliminated, 
either by the rearrangement of the rail or 
by the use of extra long rails, and the 
track is put in first-class condition as re- 
gards ties, line and surface. The ballast 
is then penetrated with the above men- 
tioned bituminous cement or binder, which 
is applied as a light fluid which hardens 
under the action of the air to an elastic 
solid, completely filling the interstices of 
the ballast. The tops of the ties and the 
rails are then swept clean of dirt or dust; 
and the sides of the rails, the tops of the 
ties and the surface of the ballast are 
thickly coated with the filler. The cross- 
ing proper is built up of layers of the 
surfacing material, separated by thick 
coats of the filler and carried at least four 
feet from the rail on the approaches, while 






































© O}/ | Clo Cfo Oliio o 








“keeping” properties. Conditions of storage 
also affect the keeping properties of seed. 
If the air is either uniformly damp or 
subject to marked alternation of darip 
ness and dryness, the germinating capacity 
falls off rapidly. That this is the case 
imay be easily understood when it is re 
membered that seeds are very hygroscopic 

that is, readily take up water when ex 
posed to a moist atmosphere. It is, there- 
fore, necessary if for any reason it is de- 
sired to keep seeds for a long time, to put 
them in sealed bottles or jars, and to store 
them in a cool place. It follows from 
this that a good general rule is to sow 
seeds the year after harvesting. This rule, 
however, is one which admits of numer- 
ous exceptions, For instance, some seeds 

¢.g., Primulas—germinate better if sown 








hefore they are fully matured than they 
do if sown after their fruits have com- 
pletely ripened. — Abstract from Garden 








the center, or parts between the rails, is 
built up of a tapering layer of the pre- 
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Damaged in Transit 
N another page of this issue Mr. Hl. D. Brown 
has occasion to refer to the unfortunate fact 
that a sum sufliciently large in itself to arouse 


the imagination if it were mentioned by itself, may 


become altogether insignificant in the presence of a 


greatly larger quantity The aggregate savings of the 
ureau of Efficiency are by no meuns au negligible 
sum of money; but when we place them beside the total 


of Government expenses for the yeur, they ure so 


dwarfed that Mr. 
word in extenuation of what might otherwise be taken 


Brown feels it necessury to suy a 


as a very poor showing for his Bureau. 

Another instance of the same sort comes to our at 
tention this week. The railroads of the United States 
are just about as much embarrassed financially as is 
our central government. The sum of $100,000,000 would 
rge enough to insure that its wasting would 
make a dent in any bank roll, and that its saving would 


seem li 





improve the financial standing of any Croesus. Yet 
when it is compared with the figure of five millions 
that represents the gross operating income of our cur- 
riers, it almost seems as though it were not work talk- 
ing about. Nevertheless it is well worth talking about; 
where income und outgo strike so close a balance, a 
hundred million dollars might easily make all the 
difference between bankruptcy and solvency, even if it 
does represent only one-half of one per cent on the 
uggregate capitalization of twenty billions. 

The figure of $100,000,000 named above is the amount 
paid oat in 1920 by all our railroads on account of ship- 
ments lost or damaged in transit. As a matter of fact, 
the payments were somewhat more than this but we 
ure dealing with round numbers, and not with the ex- 
pert accountant’s tabulation down to the last penny. 
Some loss is of course unavoidable in handling such a 
voluine of business as goes over our roads. But the 
figure of $100,000,000 is susceptible of heavy decrease. 

As a matter of fact, on some roads at least, great 
improvement ‘ffected. The Pennsylvania 
system has been as active as any other in the endeavor 
Its executives point out 


has been 


to reduce this sort of loss. 
that one reason for the bad showing of recent years 
has been the general backsliding and loss of morale of 
the war period and the years immediately following. 
That they are making real progress in impressing upon 
their employees the mutual benefits of cutting down the 
damage account is indicated by the fact that such 
liabilities for June 1921 show a decrease of practically 
NO per cent as compared with June 1920—a figure out 
of all proportion to the drop in traffic which is admitted 
to have taken place in this interval. 

It is pointed out that so far as the immediate re- 
sponsibility of the roads is concerned, damage to ship- 
ments falls under two heads—rough handling and bad 
stowing. In the former category there must always be 
some difference of opinion as to how much of the 


damage is due to actual unnecessary roughness, and 


how much to poor packing. The railroad’s only salva- 
tion here is to educate its agents at receiving points to 
reject all packages that are not in a condition to with- 
stand the reasonable hazards of the journey for which 
they are billed. The matter of bad stowing the carrier 
has within its own control—save for the slight reserv- 
ation that a collection of less-than-carload lots cannot 
always be assembled in a car in such a way as to be 
absolutely tight. 

The marked success of the drive upon these two 
elements of the situation convinces the Pennsylvania 
heads that other drives on similar lines touching other 
features of freight claim prevention are desirable in the 
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near future. Perhaps the largest single cause of loss 
lies in pilfering—if indeed such a word can be used in 
connection with the highly organized looting of freight 
cars in big centers like New York and Chicago. Pre- 
sumably all theft from freight cars on the line and at 
stations could be prevented, but at a cost that would 
be prohibitive. The railroads must look upon this as 
a commercial proposition, and prevent theft only to the 
degree where the cost of permitting it exceeds the cost 
of prevention. The whole thing represents a problem 
whose solution is difficult; but the elimination of the 
crooks from actual employment by the railroad, and 
the education of the trainmen and station men to 
realize that it is to their interest to prevent thieving, 
would go a long way toward the prevention of large 


organized looting of the cars, 


New Records in Speed and Altitude 

LTUOUGH the advance of commercial aviation 
is slower than most of us could wish, there is 
no lack of progress in the laboratory and the ex- 
perimental workshop. Proof of this is found in the 
truly astonishing records in the directions of speed and 
ultitude which have just been made, one in France and 
the other in America. It will be remembered that the 
lust record for speed was set by the French aviator, 
Lecointe, in the annual race for the Gordon-Bennett 
Cup, and in some later trials in which he was officially 
timed as travelling at a speed of over 190 miles per 
hour, and later, at a speed of 202 miles per hour. A 
dispatch from Paris states that, in testing out the air 
plane which he used in the race for the Deutsch Cup, he 
exceeded his former speed by travelling at a rate of 
206144 miles per hour, Just what this means perhaps 
cun best be appreciated when we remember that an 
express train, when running well above its average 
speed, is making from 85 to 90 feet per second. So, the 
next time the milestones are slipping by your Pullman 
ear at the rate of one per minute, you may reflect 
that Lecointe, in his airplane, was moving upproxi- 
mately three and a half times as fast as that. Yet 
this does not by any means mark the limit of possible 
speed for the airman. Further refinement in the plane, 
particularly in the streamlining of the body, is still 
possible; and as for the engine, he would be a rash 
prophet who predicted that even in such efficient motors 
as the Liberty and the Hispano-Suiza we have reached 

the limit of mechanical or thermo-dynamic efficiency. 

Even more notable than the speed attained by the 
Frenchman, we are inclined to think, is the really 
stupendous altitude attained at McCook Field by Lieu- 
tenant John A. Macready, the test pilot for the Army, 
at that justly celebrated center. Taking out the same 
La Pere biplane which was used by Schroeder when 
he set a record of 38,180 feet in 1920, Macready climbed 
until his altimeter registered 41,000 feet. Macready 
was in the air for 1 hour and 47 minutes, all but 
the few minutes consumed in his rapid descent being 
used in steady climbing. He states that at 39,000 feet, 
ice formed on his oxygen tank; but he pressed on until 
his gage registered 41,000 feet, when the engine 
“coughed and died.” 

It is needless to say that both man and machine 
were furnished with special equipment for this test, 
the engine being fitted with the supercharger already 
described in the Screntiric AMERICAN, which feeds 
compressed air to the carburetor at the same pressure 
as at sea level, and insures a suflicient supply of oxy- 
gen. The pilot was clad in the heaviest furs, his suit 
being electrically heated throughout. Unlike Schroeder, 
whose eyeballs were frozen and who spent several 
days in a hospital after his flight, Macready, thanks 
to the equipment provided, experienced no discomfort 
Mac- 
ready’s instruments were calibrated by Lieutenant Pat- 
terson, Chief of the Technical Data Section of the 
Field; and the official altitude was given at 40,800 feet. 
At 29,000 feet, or there- 


whatever and alighted unaided from his machine. 


Consider what this means, 
abouts, the machine would be level with the top of 
Mount Everest and, having thus reached the “roof of 
the world,” the machine climbed over two miles above 
it; so that, when the engine died and Macready pointed 
the machine down for its swift return to the earth, 
he was within about 1500 feet of being eight miles 


above sea level. 


October 15, 1921 


Something New Under the Sun 
T must be about three years ago since we were 
with no unhappy results, we are glad to 
A good 


exposed 

sauy—to the Government-auutomobile game. 
friend of ours dashed in upon us one fine morning 
in ua state of tremendous excitement. Automobiles 
which had been purchased by the Government for use 
in France and which had been left stranded by the 
sudden cessation of hostilities were lying by the thou- 
stand, crated for shipment in slightly knocked-down 
form, in the railroad stations, shipyards and warehouses 
of Newark. We gathered the general impression that 
ordinary pedestrian tratlic in the Jersey metropolis was 
seriously impeded by the accumulation of these cars; 
that Newark was simply oozing crated automobiles at 
every pore; that the street cleaning department would 
have to sweep them into the Morris Canal and open the 
sewers if something were not done about it at once, 
to be sold—cleaned out— 
If we wanted to 


They were accordingly 
butchered—practically given away. 
vet in on the good thing, we need only be prepared to 
produce on instant demand at any time within the next 
ten days a check for some such sum as $300—the exact 
amount slips our mind but it was in this general 
neighborhood. It was going to be a case of instant 
action; it was not so stated in direct words, but the 
presumption seemed to be that our telephone might ring 
at two o'clock in the morning with the glad tidings 
that now was the moment. The thing had to be handled 
with a certain amount of finesse, because theoretically 
the cars were being auctioned; the immediate benefici- 
aries of the supposed auction had to handle them in lots 
of a hundred; the buyers of the hundreds were selling 
in units of ten, through the formation of clubs of 
individual buyers; our informant was just one remove 
from the organizer of one of these clubs, who was in 
direct contact with the source of supply. The tenth 
man might be secured at an instant, and at that instant 
all ten would have to produce the money and receive 
their cars, put them together, and drive off. 

We must confess that for a few days we were all 
After that, each report made the thing look 
less rosy. With each repetition the tale grew more 
complicated, and the transaction developed more inter- 
mediaries. Finally it attained a parity with the juicy 
bit of gossip that is retailed with the assurance that 
the narrator had the information direct from a close 
friend of the nephew of his employer's sister-in-law’s 
laundress, who overheard a conversation in the street 
car wherein the talker had explained that a friend of 
a close acquaintance of the landlord of the boon com- 
panion of the proprietor of his favorite restaurant had 
had a first-hand tip from a man who was in intimate 
touch with a casual acquaintance of a third cousin of 
the fiance of the secretary of the person about whom 
the delicious morsel was told. We eventually reached 
the conclusion that the pretty tale was wholly a myth. 

It now develops that it was anything but a myth 
to some of the people who took stock in it. The yarn 
was pretty general throughout the country, the storing 
place of the cars being varied to suit immediate needs; 
but as a general proposition the prerequisite was that 
the intended beneficiary of the offer contribute an initial 
payment of $25 to meet the cost of an “option” on his 
ear. Why this particular detail was overlooked in our 
own case we do not know; there certainly was not much 
nourishment for the perpetrators of the fraud in its 


a-flutter. 


absence. 

Our reversion to the subject at this time is caused 
by the fact that after a two years’ relapse into somno- 
lence, the same old game is cropping up again’ in various 
parts of the country, and “options” on Government 
automobiles left over from the war are again being 
peddled at $25 and $30. We have no doubt that the 
Spanish-prisoner, gold-brick, wire-tapping, green-goods 
and money-machine swindles have added a permanent 
member to the family, and one that will take its place 
in regular rotation with the others. Among the other 
effects of the war is the addition of a brand new trick 
to the repertoire of the smooth-tongued gentry. It is 
an unhappy confidence man who can’t find a prospect 
to whom one of these venerable tricks is old enough to 
be new; but in this improbable eventuality, he now 
has one to fall back on that, comparatively speaking, 


really is new. “The world do move.” 
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Electricity 

Shock-Proof Entrance Switch.—Another recent nov- 
elty is a shock-proof entrance switch manufactured in 
various sizes and types, in two and three-pole, and so 
constructed that it can be enlarged by the use of an 
additional section or sections which are made to inter- 
lock with the original unit. Another feature of this 
device is that the construction is such that when the 
door is open, giving access to the fuses, the user is pro- 
tected from coming in contact with any live or current- 
carrying parts. For apartment-house work this device 
eliminates meter cabinets and meter rooms. 

An Automatic Switch.—Eliminating waste of cur- 
rent and furnishing light when and where wanted, are 
two of the functions of a new door switch recently in- 
troduced. This door switch provides a convenient 
means of control for lights in closets, telephone booths, 
and similar places where the door automatically snaps 
the switch “on” or “off.” The mechanism of the new 
switch permits no half-way position, when the switch 
is “on,” it is definitely on, and vice versa. Another 
novel switch is the bole switch for guest rooms in hotels, 
connected in circuit with the usual wall 
switch. On leaving the room and locking the door the 
holt switch cuts off the lights. On entering, the lights 
will again respond to the operation of the wall switch. 

Reduction of Electrical Fires.—According to a recent 
compilation it appears that out of 138,553 fires which 
occurred in 1919, only 3,568, or 2.57 per cent, were of 
an electrical origin. More recent reports state that in 
Cambridge, Mass., in 1920 there were 780 alarms, with 
a total fire loss of $431,905. Only one fire 


which is 
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Science 

Prof. Gabriel Lippmann, a member of the French 
Commission to Canada and winner of the 1908 Nobel 
prize for physics, died aboard the “France” on his way 
home from Canada. 

Daylight Saving Dies in England.—Maintaining an 
unbroken front in opposition to daylight saving, British 
farmers defeated the bill that sought to make this 
Ineasure permanent. 

Tin Soldiers Are Neglected.—At the annual meeting 
of the Toy Manufacturers’ Association it developed that 
there is little call for tin soldiers nowadays, and that 
mechanical playthings are taking their place. 

Bad Acoustics Remedied.—In Macon’s new audi- 
torium it was impossible to hear a speaker from the 
middle of the hall. An inner stage was erected to 
direct the sound toward the audience; it is said that 
the dropping of a pin can now be heard anywhere in 
the building. 

A Life Income for Mme. Curie—The women who 
raised the money to give Mme. Curie a gram of radium 
exceeded their goal by $60,000. Another fund of $50,000 
is in process of collection. These funds, combined, are 
to provide her with an adequate laboratory equipment 
and a life income with which to carry on her researches. 

Chateau-Thierry Re-fought.—Louis de Moulin, offi- 
cial war artist of France, has sent us his marvelous 
diorama, which avails itself of every trick of the light- 
ing art to give us realistic vistas and amazing trans- 
formations. One scene shows a crossing of the Marne 
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Aeronautics 

Between Reval and Stockholm.—The Svenska Luft- 
trafik has established an airplane service between Stock- 
holm and Reval. Two trips per week each way are 
being mude, the trip taking three hours. Mail from 
Sweden and passengers both ways will be carried, there 
being accommodations for five passengers on each trip. 
A subsidy for carrying mails is received from the 
Swedish Government, and it is expected that the 
Esthonian Government will also grant a subsidy to 
provide for carrying mail from Esthonia to Sweden. 

More Light on the “ZR-2”.— Commenting on the 
fatal ending of the “ZR-2” dirigible, the British periodi- 
cal, Flight, has the following to say: “This airship 
was designed to have a high ceiling—27,000 feet—and 
to this end her construction was kept as light as was 
considered consistent with adequate strength. In order 
to ensure lightness, several departures from standard 
practice were incorporated, among which the employ- 
ment of fewer gas bags. This would naturally result in 
a greater portion of the hull being affected in the case 
of over- or under-filling of one bag, while the girder 
length between frames would be increased. 

A New 1000-Horsepower Engine.—The tendency in 
aviation appears to be toward larger engines on the one 
hand, especially for the large passenger-carrying planes, 
and toward smaller engines for the single-seaters. Word 
now comes to the effect that the Engineering Division, 
McCook Field, has completed preliminary design of a 
1000-horsepower 18-cylinder engine. The design is 
being further developed on the basis of 1000-horsepower 
at 1400 r.p.m. direct drive, this speed en- 
suring great reliability and being favor- 








was of electrical origin. In Springfield, 
Mass., there were 1,002 fires, with a total 
fire loss of $360,115, of which only three 
were due to electrical causes. In Carthage, | 
Mo., there were 64 fires, only one being 
caused by defective wiring. It is said that 
56 cities and towns have reported no fires 
of electrical origin during 1920. The total | 
fire loss for these cities and towns was | 
over $1,600,000. 

French Airplane Sets.—According to a 
recent issue of Radioelectricite, all models 
of French airplane receiving sets employ 
multi-stage vacuum tubes. Two main 


HIS issue marks the last appearance of the 

SCIENTIFIC AMERICAN as a weekly. On | 
October 20th there will appear the November issue | 
of the new monthly SCIENTIFIC AMERICAN, | 
which will combine the leading characteristics of 
both our former weekly and monthly editions within 
its many pages. 


able to high propeller efficiency in connec- 
tion with a large power output. A cylin- 
der of the proposed design has been con- 
structed and tested with very satisfactory 
results. It is of the four-valve type, with 
welded steel jackets 

An Altitude Record. — On September 
28th last Lieut. John A. Macready, test 
pilot at McCook Field, Dayton, Ohio, flew 
a La Pere biplane to a height of 41,000 
feet, according to his barometer reading, 
but the true height after the instrument 
was calibrated stands at 40,800 feet, thus 











establishing a new world’s record. The 





types were in use during the war, both 
using a triple stage bulb and differing 
only in that one had a variable inductance and the 
other a variable condenser. Both could receive inter- 
mittent or sustained waves of from 600 meters to 1000 
meters, with an aerial about 260 feet long. The plate 
current was supplied from a 40-volt storage battery, 
and the filament current from a 4-volt source. Owing 
to the intense cold in which the airplanes had to operate 
at high altitudes, it was necessary to provide some 
means to keep the lubricating oil from freezing and to 
warm the pilot’s head, hands and feet. In the oil tank 
an 80-watt heating unit was submerged, while the pilot 
wore helmet, gloves and overshoes into the fabric of 
which a resistance wire was*woven. The helmet ab- 
sorbed 16 watts, the pair of gloves 36 watts, and the 
overshoes 29 watts. If a machine gun was carried on 
the plane, its oil reservoir too had a heating unit, con- 
suming 70 watts. 

Preventing a Burnt-Out Motor.—An American man- 
ufacturer of electrical controller devices has” recently 
introduced a novel overload relay which prevents burnt- 
out motors. The overload relay is a thermal element 
placed in series with the motor circuit, and the mercury 
column is a part of the pilot circuit of the magnet 
switch coil. These relays widen the -application of 
motors of the alternating-current squirrel-cage type be- 
cause, while giving positive protection against burnt-out 
troubles, they insure good starting torque by permitting 
generous starting current for a period of several sec- 
ods. Fuse troubles and expense are eliminated; mo- 
mentary overloads are allowed; but at the first sign of 
harmful overloading the motor is shut down. The 
thermal element in questién is heated in the same pro- 
portion as the motor windings. Excessive current pass- 
ing for too long a period heats the coil, causes the 
mercury to boil and the vapor to pass up into a cham- 
ber at the top of the tube. This breaks the liquid 
mereury columns and opens the circuit of the magnet 
coil. As this coil is de-energized, the contact fingers 
drop and disconnect the motor from the line. After 
an interruption the thermal element cools down. The 
mereury becomes liquid again and drops down into the 
tube, forming a column through which current to the 
magnet will pass again after the control button is de- 
pressed. So, until the overloads reset themselves the 
motor cannot be started. 


where Americans hurled back German rear guards: 
there are many other depictions of American bravery 
and success. 

A Natural Fan.—A dry artesian well in Newark, 
N. J., has emitted a steady blast of cold dry air for 25 
years. The owner, a woman, had this current piped 
into the house, where it keeps down the temperature in 
hot weather, dispels dampness, dries the family wash, 
und dispenses with ice in the refrigerator. The current 
is continuous and steady, and experts are at a loss to 
account for its source and action. 

New York’s Rural Schools.—A child welfare survey 
discloses the fact that New York State supports 15 one- 
pupil schools, 52 schools with but two pupils each, 167 
with three, 392 with five, and more than 3000 schools 
not e&ceeding ten pupils each. These are all small, ill- 
equipped, inefficient. The report of the surveyors urges 
consolidation, with free transportation for the children ; 
this would provide better training at less cost. 

California’s Lofty Mountains.—At least 60 moun- 
tains in California rise more than 13,000 feet above 
sea level, but they stand amid a wealth of mountain 
scenery so rich and varied that they are not considered 
sufficiently noteworthy to be named, according to the 
United States Geological Survey, Department of the 
Interior. Yet if any one of these unnamed mountain 
peaks were in the eastern part of the United States 
it would be visited annually by millions of people. But 
California has 70 additional mountain peaks more than 
13,000 feet high that have been named, or 130 in all, 
as well as a dozen that rise above 14,000 feet. 

Dinner-Pail Calories —The National Research Coun- 
cil recently called upon fifteen leading scientists; as a 
committee, these men are to enlist the scientific re- 
sources of the country in the investigation of food 
values; hitherto sporadic movements will be coordi- 
nated, and the stenographer’s lunch and the laborer’s 
dinner pail are to be brought up to a proper calorie and 
vitamine content. It is purposed to devote $100,000 
annually to this nutritional research, which would be 
of the highest importance in everyday life, to say noth- 
ing of shortage emergencies and war periods. Another 
problem that would come within the scope of the com- 
mittee is that of utilizing for animals waste material 
unfit for human consumption, 


previous record was held by Capt. Schroe- 
der who, in the same type of plane, flew to an altitude 
of 33,114 feet. The La Pere plane used by Macready 
is equipped with a supercharger recently invented by 
Dr. S. A. Maus, which takes care of the rarefied air at 
high altitudes and also takes care of changes in mix- 
ture and keeps the radiator warm, A new propeller 
of somewhat larger size than usual was also employed 
in the record-breaking flight. 

Control in Circling Flight.—An investigation was 
undertaken by the National Advisory Committee for 
Aeronautics at the Langley Memorial Aeronautical 
Laboratory some time ago for the purpose of develop- 
ing instruments that would record the forces and posi- 
tions of all three controls, and to obtain data on the 
behavior of an airplane in turns. All the work was 
done on a standard rigged “JN4H”". It was found that 
the airplane was longitudinally unstable and nose- 
heavy; that it- was laterally unstable, probably due to 
too little dihedral; and that it was directionally un- 
stable, due to insufficient fin area, this last being very 
serious, for in case of loss of rudder control the air- 
plane immediately whips into a spin from which there 
is no way of getting it out. On the other hand, it was 
found possible to fly quite satisfactorily with the rudder 
locked, and safely, though not so well, with the ailerons 
locked. 

British Planes with Little Planes Upon Them.— 
Experiments with a remarkable type of battleplane 
which carries its own scout machine poised at the tip 
of one of its wings have been carried out at Farn- 
borough, England. Two big bombing planes have been 
flying over Aldershot with a diminutive airplane fixed 
to the upper wing. So far it is understood that the 
tests have been successful. The parent machines have 
traveled at their usual pace, although the engine of the 
scout machine was kept running so that it was ready 
to dive off at a minute’s notice to protect the larger 
and heavier craft. The automatic releasing apparatus 
is constructed on ingenious lines, we learn from Aeric! 
Age Weekly. An expert pilot is carried by the bombing 
plane and as soon as his services are required he elimbs 
through the top wing and takes his seat in the scout 
plane. By pressing a trigger he frees the smaller ma- 
chine which at once glides along the battleplane wing 
and dives off. 
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Experiments with One-Million-Volt Transmission That Point the Way to Future Power Distribution 
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nation-wic ‘ (in ‘ we s back the press 
innounced the in serie f tests ny 
t iise col ‘ rren ne-! n It poten 
! iand then t nsi t t timhtniny-iike « rent ovel 
proper! n ed transi on line rhe tinal experi 
ments would seem to indicate that such high potentials 
can be generated and bandled, but there remains ua vast 
ymount of engineering work before e can begin to 
raise the potential of our electric power lines from the 
present high mark, 220.000 volts, to still higher poten 
tiuls 
One million volts is nearly five times the highes 
voltage ever before placed on a transmission line. The 
line referred to is that of the Southern 


volt 
con 


Edison Company, now in course of 


One-million-volt 


California 


struction potential is one-fiftieth of 


the voltage that a flash of lightning is estimated to 
represent, according to Dr. Charles P. Steinmetz, the 
are slowly coming 


well-known electrical engineer ; so, we 
to use in our everyday life the counterpart of what has 
consid- 


heretofore been 


beyond the comprehension 


(one illion volts is far 
of the ordinary layman, states Dr. Steinmetz. It is 
interesting to recall how rapidly high voltage develop- 
ent in this country has progressed. It is about forty 
ears since Edison first transmitted electricity at con 
stant voltage Ile used 110 volts and later 220 volts 
At this pressure, electricity can be sent economically 
for about one mile. In the intervening forty years, 
voltages have increased until now we are actually using 
270,000 volts, a pressure just a thousand times greater 
than that which was considered the limit of safe pres- 
sure when Edison began his experiments. 


volts. While 


Now we are thinking of one million 
electricity, as these tests show, can undoubtedly be 
transmitted in large bulk if so desired, for possibly 
thousands of miles, it is possible that the millions of 


horsepower available at various points, such as Niagara 
Falls and 
consumed 


market 


their 


the St. Lawrence River, would find a 


and be within a few hundred miles of 


source 

The big problem in transmitting this extreme poten- 
to the wires. The loss of 
into the sur- 


the current 
through 


to confine 
current 


tial is 


a part of this leakage 


rutio between the distance between needle 
points and the potential employed. The illustrations op 
this page show the needle gap and below it the huge 
sphere gap, With a man standing between the sphere 
electrodes so as to furnish a comparison for size, as 
a flash-over test on a string insulator, using 


sparking 


well us 


nbout GOO.OOO volts. 


A Fuel Comparison 
By H. F. Crafts 
y approximating the intrinsic value of the farm trae 
tor, the larger item in the account is that of supe 
rior power in action. 

Among the lesser items is the economy of fuel. This 
not appear so large until we strike a comparison 
bet ween tractor fuel and horse fuel. 

Some figures which I have recently obtained from a 
California farm tractor expert afford a very convenient 


may 


the cost of 


basis for making this comparison. 

The problem consists in approximating the fuel cost 
of 100,000 horse-power hours, as produced on one hand 
by the horse, and on the other by the farm tractor, 

Let us take the horse side of the question first: 

According to this ey. 
pert, it would require 





ered a great destroyer of 
life and 

The remarkable 
voltage 


one-million-volt potential 


property 
high- 


tests in which 


was reached took place 
at the high-voltage la- 
boratory of the General 
Electric Company at 
Pittsfield, Mass. The 
most Importunt point in 
connection with these 
tests is the adding of 
new and valuable know- 
ledge to the long and 
constant study of high- 
voltage phenomena, up- 


which calculations 
cun be based for the ex- 


long-distance 


on 


tension of 
trunsmission. It is also 
interesting to note that 
these experiments have 


been carried out by 
specialists in electrical 
transmission—men who 


distribu- 
current 


have ,seen the 
tion of electric 
on a long-distance scale 
begin with 15,000 
in 1891, and culminate 
the erection of the 
line in 


volts 


with 
OOO volt 





2 
~ 
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301 tons of hay and 10, 
625 bushels of grain t 
lo the job. 

Taking the average 
price of hay on the Pe 
cific Coast at the pres 
ent time to be $20 a ton, 
the hay item in this sup 
in arithmetic would 
umount to $6,020. Tak 
ing oats at $1.20 pe 
bushel, the grain items 
would amount to $12, 
7); total, $18,770. 

Now let us figure the 
tractor side of the prob 
lem: 

It would require Il, 
250 gallons of distillate 
and 750 gallons of oil t 
accomplish the 100,00 
horsepower hours by th 
tractor. 

There is also a ques 


bi 





7 Om 


would cost $163 








southern California 
The object of high Oil costs about $12 
voltages in electrical per gallon; 750 gallows 
transmission is pretty Left: The sphere gap used in the 1,000,000-volt tests. The needle gap, employed in measuring high potentials, is shown directly above, would cost $900: total 
the electrodes being held by the V-shaped supports. Right: Some idea of the insulation problems in connection with extreme potentials may $2531.25. 


generally understood to- 
be gathered from this view. 


This is a hich-voltage insulator test at about 600,000 volts, showing a flash-over on a string insulator and 


day. The average lay : 
man apprecivtes the fact from wire to tower simultaneously, arcing distance being over six 
that the flow of electri- Details of the million-volt transmission tests 
city through a conductor 
is very much like that of water through a pipe. The rounding air is an ever-present possibility. This leak- 
higher the pressure or volts, the less becomes the re- age takes place in the form of the corona—that effect 
sistance offered to the current by the conductor Hlence which forms a crown of colored, luminous haze about 
in building a transmission line the engineer is con conductors. The recent million-volt experiments have 
fronted by these alternatives: Either to use a heavier brought out the interesting fact that wires four inches 
or more in diameter would—and actually did—carry 


eonductor so as to have the lowest possible resistance, 
i lower voltage can be employed, or use a 


in which case : 
make ample 


higher voltage and 
provision for the increased insulation necessary to take 
of conductors 


smaller conductor, but 


course, 


that 


potential. 
for 

Insulation is less expensive than 
Further- 


the higher 


rise in 


care of 
rapidly cost every square mil is added 


to the cross section, 


resorted to 


metal, hence higher voltages are 

more, since there must be a line loss in all electrical 
transmission, it follows that the generation of electric 
power at one remote spot may not be commercially 
practical for the reason that its transmission would 
involve too long a line with too great a toss, according 


increase in 
distribution 


standards. But with a vast 
range of 


so that water power that 


io our prese nt 
the practical electrical 


leaps and bounds; 


potential 


goes up by 


is today considered of little or no commercial value 
because of its extreme remoteness may yet be used 
tomorrow in our workaday world, 


such high potentials without serious loss. Should we 
ever come to miltion-volt transmission, it is likely that 
tubes would be found more economical and just 


would also be found essential to build 


hollow 
as effective. It 


the high-tension transmission lines for carrying one- 
million volts on high towers, in order to keep the con- 
ductors out of the reach of any danger to human life. 

Aside from the transmission line proper, there are 
many problems in the way of transforming apparatus 


and In the experiments the original 
or primary current This 
current was stepped by passing through one transformer 


switching gear. 
was 2,000 volts at 60 cycles, 


after another—a cascade arrangement. 

Our cover illustration prepared 
actual photograph, showing virtually a million-volt cur- 
In fact, 


has been from an 


rent jumping an air gap between needle points. 


high voltage measurements are generally taken by 
means of a needle gap, since there is a very definite 


Difference in favor¢ 
the farm tractor, $16 
238.75. 

This seems almost ® 
credible, but it is undoubtedly true. Well, here is sf 
unother interesting phase of the question, 

The hay and the grain fed to those horses could ve 
easily be replaced by straight human food prodt 
und if the horse were to be eliminated this food 
be saved and added to the world’s food supply. 

This same tractor expert informs me that 40 how 
will eat the produce of 200 acres of land per ant 
or in the aggregate the horses of the United States 
quire for feed the produce of 120,000,000 acres of 1 
or enough to support not less than 40,000,000 peeples 

Eliminate the horse population of the United St 
ut a single stroke and turn the equivalent of their 
sistence over for human consumption and our ager 
food supply would be increased 40 per cent. 

But this is not all: The farm tractor’s fuel st 
does not come from our soil, but from beneath it, 
consists of no substance that could be possibly mi 
available as human food. And these reflections G@ 
the atmosphere, and permit the monumental superiority 
of machine power over animal power to stand out if 
clear and unclouded effulgence; and to reveal the mag 
nitude of the vast burden that is destined to be lift 
from the shoulders of the food-producers of the worl! 


feet 


— a sll. Alt ci pe ee Se 


tion of 125 pounds @ 
cup-grease, but this & 
such a small item W 
will leave it out. 
Distillate in Oakland 
today costs the consi 
er 14144 cents per gal 
lon 11,250 gallons 
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Left: The disks that carry these chairs roll about at random over the floor, tipping the chairs now one way and now another, colliding, and in general giving the occupants a hilariously rough time. 


Center: The cars, suspended at the end of these long arms, go around in a circle and at the same time pitch up and down as though riding the waves. 


sengers. 


The effect is highly edifying upon the pas- 


Right: The short cars of the roller coaster, which make possible some evolutions that would have been out of the question with the usual longer cars 


Some of the joy-riding stunts at the new amusement park in Venice, Cal. 


Some New Mechanical Amusement 
Devices 


announcement of a Venice, Cal., amuse- 

ment promoter to the effect that his new pier 
would have all new pleasure devices was not taken 
particularly seriously until the place in question was 
thrown open to the public. .Then, for the first time, 
the amusement seekers realized that he had made good 
his promise and that the pier housed one 


HE recent 


cars. As the steering wheel operates only the trolley, 
und as the wheels are independent of each other, the 
steering is only relative and it requires extreme ability 
to dodge the other fellow’s car. A foot pedal is pro- 
vided to control the car and stop it when necessary. 
Collisions occur every few seconds, but as there is a 
heavy iron bumper around the base of each car, no 
damage is done and the riders get lots of fun out of 
the thing. 


A Centrifugal Concrete 
Mixer 
HE open-pot type of container used in preparing 
concrete for laboratory and commercial purposes 
is subject to competition if exhaustive tests now being 
made by the Cement Section of the National Bureau of 
Standards establish the merits of a new centrifugal 
mixer, designed by a New York City engineer. The 
newly-designed apparatus for mixing con- 





of the most startling collections of me- 
chanically ingenious contrivances yet 
built. 

While there are literally dozens of new 
mechanical devices for the amusement 
and “thrilling” of the pleasure-seekers, 
a description of four or five of the most 
ingenious will serve to give a good idea of 


the resourcefulness of the men who de- 
signed them. 
The first concession one encounters on 


the new pier looks at first glance to be 
a number of round wicker chairs on a 
rough As a matter of fact, the 
floor consists of a number of disks, eight 
or ten feet in diameter, each one of 


Sea. 


which revolves independently of all the 
others, 

The chairs are mounted on an iron 
pivot. They are each loose. When the 


customers are seated in their little chairs, 
the disks start to revolve. As the chairs 
roll about, they encounter the various 
disks, first one going one way; then one 
going the other way. They bump to- 








crete is one-half yard capacity and con- 
sists of a horizontal bowl which is rotated 
about a vertical axis at 70 to 80 r. p. m. 
In actual use, the contents of the bow! 
are thrust outward and upward by the 
centrifugal action, and are deflected back 
in streams to the center of the container 
by four fixed deflectors affixed to the 
stationary frame. To unload the mixer, 
the operator slightly elevates one of the 
deflectors, the mixture proceeding to flow 
over the rim of the bowl into a hopper 
or chute. Complete mixing of a batch of 


material, under favorable environments, 

is insured in 15 to 30 seconds. 
Comparative tests conducted by the 

Bureau of Standards to determine the 


relative merits of the open-pot container 
and the centrifugal mixer indicate that 
the grinding action of the latter produces 
such a fine aggregate that stiffer consis- 
tencies were obtainable. The increase of 
fine material is such as to require from 5 to 
10 per cent more water to insure the same 
degree of flowability as that in a similar 








gether, bounce around, and otherwise 

travel in unexpected directions, while 

the passenger experiences a sensation similar to that of 
4 stunt aviator., 

A device known as the “Dodge-Em” is a clever piece of 
electrical and mechanical work. Small ears, fitted with 
steering wheels, placed on a polished hardwood 
floor, A trolley connects each little car with an electri- 
cally-charged mesh and screening overhead. The car 
iS mounted on casters. When all the cars are occupied, 
the current is turned on and the passengers endeavor 


are 


(0 ride around the floor without colliding with other 


The centrifugal concrete mixer 


The time-honored roller coaster has been revolution- 
ized into a thing known as the “Bobs,” in which the 
usual cars have been replaced by a sort of series of iron 
baskets, mounted on wheels. These baskets are con- 
nected together into trains, but because of their inde- 
pendence and smallness, they operate like a_ bicycle 
chain and permit the trains to take extremely sharp 
turns and steep bumps with safety. Hence the “Bobs” 
provide thrills that the roller coaster with its long 

(Continued on page 278) 


batch subjected to the open-pot or labor- 
atory mixer. 

Results of government tests show that if like batches 
of aggregate cement and water are mixed in the same 
proportions in the two types of containers, the strength 
of the concrete yielded by the centrifugal mixer is 20 
per cent higher than that amalgamated in the open-pot 
mixer. However, this superior strength is attained at 
a sacrifice of flowability, which detracts from the seem- 
ing superiority of the centrifugal mixer in comparative 
By adjusting the water content with the view of 

(Continued on page 278) 


tests, 













































Left: The yacht race, in which the competing craft are driven over their enclosed courses by air pumps, manned by the contestants. Left center: The row of wind machines at which the yacht- 


racers labor. Right center: General view of the “Dodge-Em”, 


Two more novel mechanical devices for whiling away the idle hours 





Em” cars 


the object of which is to steer the highly unmanageable car about the floor without collision. Right: Close-up of one of the “Dodge- 
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Where the Raw Material for Stoppers and Floats Comes from, and How It Is Obtained 


N VERYBODY knows what cork is, and is more or 
E less acquainted with its use But comparatively 
parts of the world 
which it 


few have clear ideas as to the 


where it is produced and the precise way in 


grows In Portugal, Spain, southern France and gen 
erally the lands lying in and near the western Medit 
errunean cork is produced, on the largest seale in 
ps species or of two species 


falis) No 


Portugal It is a product of 
of the oak (Cquercus suber, 
body seems to know the origin or the essential meaning 


qucrcous oct ide 


of auber Some guesses have been made, but nothing 
ubstantial has been ascertained 


lish word cork seems to be of uncertain meaning and 


Similarly, the Eng 


derivation But there is perhaps a plausible connec 


thon at least with the Spanish corcho (cork) and the 


s 


It has been suggested that it 
However all this may be, the 


Latin corter (bark) 
a corruption of quercus 
thing itself is definite 
rhe cork tree grows to the height of 20 to 60 feet 
and the bole attains diameters up to 4 feet Rut this 
diameter has certainly been exceeded In 1877, a tree 
in a cork forest in the province of Gerona in northeast 
ern Spain measured 16 feet 3 inches in circumference 
This means a diameter of 5 feet 2 inches. The height 
up the trunk was about 15% feet. This tree was esti 
mated as having at the time an age of 150 or 200 years. 
rhe foliage of the cork tree consists of small evergreen 
The edge is 


leaves, spongy and velvety to the touch 
the leaf 


of the saw-tooth type and the appearance of 
representative leaf measures, say 114 


18 glossy A 
The roots are robust and 


inches long by % inch broad 
spreading, and are not always completely buried in the 
soil The blossoms come out in May and the acorns 
ripen in the fall or winter. The latter are of impor 
tance, since when fed to swine they are converted into 
particularly ham Spanish 


a high quality of pork 
“piquant” flavor. 


mountain hams have what is called a 

A notable thing about cork trees is that they are apt 
to require more shade for their roots than their own 
foliage supplies, if good harvests of cork are desired. 
One mode of meeting the requirements of the case is 
to manage the new grove so that when the trees are 
twenty-five years old the branches of the trees 


about 
be fairly 


will touch one another and the general area 
covered. Another method proceeds by the introduction 
of trees of other kinds in the intervening spaces—such 
trees as, for example, the elm, the ash, the pine. The 
function of these trees is to supply shade and keep 
the ground rich in vegetable matter. Cork trees, like 
milch cows, may be overfed, with somewhat similar 
That is, if the ground becomes especially rich, 
There is, however, a 


results 
the quality of the cork falls off 
With poor soil, the amount is less, but 


goodly amount 
good. What is desired is a combination 


the quality is 
of production and high quality. 

The cork of commerce is the exterior shell of bark 
This is stripped from the trunk of the tree and some 
times from the larger branches. The young trees are 
left to grow in the natural way until they have reached 
a fair age and a moderate size. Spanish law requires 
that the circumference be 16 inches, which corresponds 
to a diameter of about 5 inches. The tree will then be 
about 20 years old. The product of the first stripping 
is not of the best quality However, the tree at once 
proceeds to renew the covering and produces one of a 
finer texture This is not removed tor eight or ten 
The bark is perhaps best regarded as, for the 


years 
most part, dead tissue The real, living skin of the 
tree is the phellogen It is the seat of growth of both 


tree and bark Each year it produces two layers of 


cells, one for the tree and one for the outer shell In 
the course of the eight or ten years after the first strip- 
ping, the thickness will have become sufficiently great to 
warrant a second stripping. This cork will be of better 
quality than that first produced, the texture being 
finer. This process of stripping again after an interval 
of about 9 years is the customary practice, it appears, 
of the leading district. With the third stripping, at the 
ag 40 years, the tree properly begins its output 


age of, say, 
of high-grade cork. It continues productive for upward 
of a century An authority upon cork growing in 


Algeria lays down the rule that the new cork should 


not be stripped off until it has become 0.8 inch thick 
The first cork produced by a tree (corcho-bornio) has 
but little value, commercially, because of its coarse 
roughness and density The second barking 


ness, 
not so good as subsequent yields, is 


(pelas), while 
sufficiently valuable to become an article of commerce. 


By J. F. Springer 


A peculiar circumstance is the fact that the product 
of the larger branches is often better than that of the 
bole In actual practice cork is stripped from the 
tree at very different thicknesses, ranging, say, from 
% to 2% inches. Naturally, the amount of cork pro- 
duced by a tree will vary -with the tree, its age, and 
the length of time the bark has been accumulating. 
Forty-four to 165 pounds per tree is a fair range. 
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The structural appearance of cork as revealed by 
the microscope 


The stripping, as one might easily imagine, is not a 
matter for a careless workman nor for unsuitable tools. 
The bark itself must be carefully preserved in order 
not to lessen its value commercially. The well-being 
of the cork tree must be cared for adequately; other- 
wise the source of profit may be very seriously dam- 
uged. 

The inner skin, that is, the true skin, must be pre- 
served. If it is broken through at any point, there 
will never again be any growth at this spot. If the 
true skin is much damaged, the very life of the tree 
may be imperilled. Of course, after a stripping, this 
true skin will be exposed for a time. For this reason, 
if a sirocco is raging, the trees should not be stripped, 
as exposure at this time might very well mean an 
excessive drying of the skin leading to future absence 
of cork. 

It has been proposed to protect the true skin with 








VERYBODY knows what cork looks 

lie and is more or less acquainted with 

its use. Comparatively few have any 
clear idea as to the parts of the world where 
it is produced or the precise fashion in which 
it grows. That it is in a general way a wood 
or a wood product most of us probably realize; 
just what relation the crop bears to the tree 
from which it comes, how it is harvested, what 
state the harvest leaves the tree in, and similar 
questions, must be a dark enough secret to the 
majority of those who apply the corkscrew to 
the neck of a bottle or wrestle with unsatisfac- 
tory substitutes like the pen-knife or the skewer. 
In this article Mr. Springer gives us a compre- 
hensive account covering all these points of puz- 
zlement, and more besides—THE Ebpitor. 




















the newly removed cork. This is known as the Cap- 
grand-Mothe system. It proceeds by arranging the sep- 
arated bark around the tree; but it does not seem to 
have been widely adopted among large producers. 
The Spanish method of stripping depends upon a 
long-handled hatchet. Crescent-shaped saws have also 
been employed, especially in Algeria. Whatever the 
tool, the workman makes two cuts all round the tree, 


one above and the other near the ground. The bark ig 
cut clear through. Then these enveloping cuts are 
followed by one or two longitudinal ones. Advantage 
may be taken of natural crevices or cracks in the bark, 
After the vertical cuts are made, the workman, if he 
uses the hatchet, inserts the wedge-shaped handle and 
pries off the bark. Good judgment and some skill are 
required. The work is done in mid-summer. The ex. 
terior surface is rough and woody. This condition jg 
due to exposure to the weather. The crude raw my- 
terial is boiled, whereupon the useless rough layer may 
be easily scraped off. The loss in weight due to this 
scraping operation will run up to the neighborhood 
of 20 per cent. The boiling procedure results in the 
elimination of tannic acid. The volume of the cork 
is increased and also the elasticity. In short, after 
boiling, the cork is comparatively soft and pliable and 
may in consequence be flattened out and packed ip 
layers, 

The cork forests are likely to be in rather inaccess- 
ible situations—in the mountains and hills. It is nee 
essary therefore to get the crop ready for transporta- 
tion. A rough sorting for quality and thickness is 
gone through with, and the various classes made up 
into rough bundles and put upon the backs of the 
burros. As the cork does not weigh much, the animal 
is loaded from head to tail, or nearly so, in order te 
provide for him a suitable load. In the principal dis 
tricts, there may be a line of 30 or 40 or even 100 of 
such loaded burros in a single “train.” They are on 
their way to the railway, and constitute a very appro- 
priate means of accomplishing this first instalment of 
the necessary transportation, as they are competent 
to thread their way over narrow and precipitous paths 
in the mountains and hills and to pass through the 
alley-like streets of the intervening villages. 

Once at the railway, the transportation becomes a 
simple, everyday affair. The destinations include sea- 
ports of Portugal and Spain. Seville, in Spain, is per- 
haps the principal receiver of raw cork. Here on the 
banks of the Guadalquivir the cork is in part man 
factured and in part stored and shipped. During the 
latter part of the summer, the street scenes are pretty 
well dependent upon cork in some way. Hundreds of 
burros with their loads will be filling the streets as 
they pass on their way to this or that warehouse or 
factory. If the cork is to be shipped, the bales ar 
opened up and the edges of the bark trimmed. The 
cork is then regraded for quality and thickness. After- 
ward, it is packed into bundles or bales. A_ usual 
method of packing requires that large flat pieces 
(planks or tables) be put at the bottom and that the 
smaller pieces be built up into a mass above, and that 
finally a second quota of big, flat fellows be put on top. 
The whole bundle is then compressed and bound. Steel 
hoops or wires serve as the binding material, just @ 
with us in baling hay and cotton. After the baling, the 
cork is ready for shipment to all parts of the globe 
Cork for manufacture in America is naturally received 
at Atlantic ports, particularly at Philadelphia, New 
York and Baltimore. Arrived at such ports, it may 
or may not require further shipment by railroad ® 
the manufacturing plant. 

There is a wonderful variety of uses to which cork 
is put. But the requirements of these uses vafy 
greatly; so that it is very necessary to grade the raw 
product with especial reference to the precise use ® 
which it is to be put. The raw material has already 
had two gradings. But these are entirely inadequate 
Modern manufacturing requires sorting that wil! pre 
duce in the neighborhood of 150 different grades. Th 
foreign grades number no more than about twentf 
five. Some of the American gradings, for example, af 
exceedingly close; so close, indeed, that when maée 
the inexpert are apt to see no difference. But succes 
in manufacturing turns on distinguishing differences 
some of them very minute. 

In making corks for bottles and the like, the lengtt 
of the cork corresponds with the original vertiel 
dimension of the cork bark when still on the tree. 2 
consequence of this condition, the thickness of the laye 
determines the maximum diameter of the stopper that 
can be made ‘from it. The first operation upon the 
raw material is its subjection to a warm vapor bath 
This has the effect of greatly increasing the flexibilitf. 
It also adds something to the bulk. Corkwood is hat 
to cut, as the reader, if skeptical, may determine vet! 
readily by actual trial with a penknife. Its softnes 
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and elasticity create difficulty. At the big factory, the 
cutting of the layers into transverse strips is done by a 
rapidly rotating steel knife of circular form. It has an 
edge razor and succeeds where a more slowly 
moving knife would fail. The strips are then operated 
on by a tubular punch rotating like a machine twist- 
drill. rhis work is done with the greatest rapidity. 
The stoppers as they come from this operation are 
cylindrical, If tapered corks are wanted a supple- 
mentary operation is carried out with another rapidly 
rotating circular knife. But the foregoing accounts 
for only some of the corks. Many stoppers are made 
along the lines of the old Spanish method. That is, 
after the strips have been cut and the outer rough 
erust has been taken off, the strips are cut into box- 
like parallelopipeds. From these rectangular 
blocks the stoppers are fashioned. Often this fashion- 
ing is done by hand methods. The making of stoppers 
is very wasteful; so much so that only about 35 per 
cent of the original weight of raw corkwood remains 
in the finished article. Hence the efforts to use the 65 
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pieces- 
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the aid of proper binding substance. 


SCIENTIFIC AMERICAN 


proportions that in excess of 10,000 ledger pages have 
been utilized for entries. Two books, embodying 5000 
accessions each, have been filled with notations on 
individual or groups of parasites, and the third ledger 
account is being written. The specimens, upon being 
consigned to the Zoological Division of the Bureau of 
Animal Industry, are bottled in a preserving fluid and 
the label reflecting the contents is inside of 
the container to avoid blurring or effacement. The 
data incorporated in the big daybooks of the laboratory 
include the technical name of the worm or parasitic 
insect, date of collection, by whom collected, and the 
location of the specimen when taken from its host. 
The flukes, tapeworms, roundworms, parasitic insects, 
ticks and mites are predominant in the world’s largest 
collection of live stock enemies. The bulk of the vast 
assembly of. parasites were formerly unbidden guests 
of man, horse, mule, donkey, cow, sheep, goat, swine, 
dog, cat and poultry. The Zoological Park of Washing- 
ton, D. C., is likewise a contributor to the collection, 
wild animals yielding a varied assortment of preying 
Foreign countries make consignments of their 
undesirable guests, soliciting the Department of Agri- 
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insects. 
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of Animal Industry would answer in this wise: What 
has been done the world over in eradicating parasites 
from domestic animals has been assembled in compact 
form, the information being quickly available to farm 
ers, veterinarians, physicians and The 
knowledge can be speedily given practical application 
Take a glance into the mail of the Zoological Division 
and note the variety of inquiries which -draft upon 
this fund of information! 

The United States Army submits a consignment of 
smoked herrings infested with roundworms; a citizen 
of North Dakota desires pictures of parasites to illus- 
trate a book; a farmer in Florida seeks a remedy to 
expel kidney worms from swine; a resident of Penn- 
sylvania submits a group of lung worms from sheep 
for examination; a rural dweller in Illinois consigns to 
the laboratory for analysis some earth worms found in 
the drinking water; a commercial enterprise in Mary- 
land solicits expert advice concerning a louse powder ; 
an officer in Texas sends to the Zoological Division a 
collection of ticks from a goat; a meat inspection ser- 
vice submits for inspection a ham infested with mites, 
with the view of eliciting information as to contro! 
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1, A cork tree, showing the typical low trunk and free-spreading 


material then becomes basic for a whole line of manu- 
factured products—table mats, fishing line floats. pol- 
ishing wheels, ete. A special material for heat insula- 
tion is also made from the waste—that is, in this case, 
from granulated material. 


The U. S. Collection of Animal Parasites 
By S. R. Winters 

(ed the Bureau of Animal Industry of the United 

States Department of Agriculture were abolished—a 
far-fetched supposition, to be sure—its laboratory col- 
lection of specimens of parasites which infest domestic 
live stock would automatically become the property of 
the National Museum. So valuable and comprehensive 
is this cumulative knowledge relating to pests which 
prey upon horses, cattle, sheep, swine, poultry and other 
animals, probably the biggest collection of parasites in 
the world, that specific Congressional legislation safe- 
guards this massed information for posterity. 

The assembling of parasites, which work was in- 
itiated by Dr. Cooper Curtice in the late eighties, and 
formally arranged into logical groupings by Dr. C. W. 
Stiles and Dr. A. Hassell, has attained such enormous 


branches. 2. 


Before and after the cork harvest 


culture to identify these parasites and prescribe con- 
trol methods. The investigations primarily, however, 
concern themselves with enemies of the live stock of 
American farmers, the massed knowledge lending itself 
readily to application afield wherever parasites infest 
domestic animals. 

Augmenting the 10,000 bottled specimens of animal 
parasites is the largest card catalogue and index system 
ever corraled on the subject. It is a monument to the 
efforts of Dr. A. Hassell and his associates for an un- 
broken period of 30 years. From 1902 to 1912 there 
was published 2766 pages of authors’ catalogue, and 
the unpublished material which has since accumulated 
will swell the pages of this volume. The information 
on the tapeworm extends through a book of 467 pages, 
printed in 1912. A catalogue compiled by C. W. Stiles 
and A. Hassell during 1920 consumes 886 pages, while 
knowledge relating to flukes embrace 401 pages, ap- 
pearing in book form in 1908, 

Quite logically, the American live stock grower and 
farmer inquires as to the serviceableness of this pro- 
found knowledge when bound between the lids of a 
book, which has quarters in a laboratory in Wash- 
ington, D. C. The Zoological Division of the Bureau 


A corner of a sorting room in the cork warehouses of Seville. 


3. Preparing the cork for carriage to the railroad 


methods; a veterinarian in Texas invites discussion of 
a tapeworm from a goat; a commercial concern solicits 
information on dips. 

The development of a new theory concerning the dis- 
tribution of the tapeworm among poultry, the recom- 
mendation of gasoline in treating wounds infested by 
screw worms, experiments looking to the rearing of 
lambs to marketable age without from 
worms, and the minimizing of losses from roundworms 
among young comprise recent contributions of 
the Zoological Division to the study of parasites. Field 
investigations in McLean County, Illinois, include ob- 
servations of 3500 pigs on 20 farms where losses from 
roundworms are being reduced. The method employed 
is: Prior to farrowing time, litter is removed 
from the farrowing pens, the latter being given a scrub- 
bing with boiling water and lye. Ten days before the 
sows are expected to farrow, their udders are cleaned 
and the sows placed in clean pens. Soon after farrow- 
ing the sows and pigs are given quarters in a clean 
pasture. Some portable sheds or houses, which follow 
the succulent pasturage, afford shelters for the 
and their offspring. The losses from roundworms when 
this method is followed are almost negligible. 
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Saving Uncle Sam’s 
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Pennies 


The United States Bureau of Efficiency, and What It Is Doing to Conserve Federal Funds 


Abstracted from : 


HERE have been efforts in the past to investigate 

the conduct of the business of our Government, but 
none of them have amounted to much save in the accu 
mulution of data of vaiue. The present Bureau of Ef 
ticiency began on March 4, 1913, as a division in the 
Civil Service Commission with an appropriation of 
$12,000 for the first year It became an independent 
establishment on February 28, 1916, and this year it 
has an appropriation of $125,000. It is the only office 
of the Government created for the exclusive purpose of 
saving money; all others are engaged in spending it. 

I had the honor of being connected with two previous 
commissions of similar character. Having observed 
the efforts of these organizations to improve the depart- 
mental service, and having studied the reports prepared 
by the gifted men who were members of these organi- 
zations or employed by them, I came to the conclusion 
that they had fallen short of rendering the great ser- 
vices which might have been expected of them, because 
they had not perceived that only by personal investiga- 
tion of the offices themselves, by tact and patience in 
dealing with the workers of those offices, and by abso- 
lute willingness to surrender all credit for their ser- 
vices, could their ends be attained. I believe that only 
by winning the good will and cooperation of the admin- 
istrators and the employes in the offices in which the 
work is done is it possible to achieve permanent results 

First of all, the watchword of the work must be “co- 
operation, not coercion.” No officer of the Government 
is happy to have an outsider come into his office and 
assume to dictate how many clerks he 


By Herbert D. Brown, Chief of the Bureau 


mendation alone resulted in saving nearly half a mil- 
lion dollars a year in administrative expenses and about 
$2,000,000 a year in interest on the Public Debt. We 
have installed a system of efficiency ratings for the 
employes in the Post Office Department. We are en- 
gaged at this time on a similar installation for several 
offices of the Treasury Department. We have made 
actuarial valuations of the cost of the various pension 
plans which from time to time were proposed for retir- 
ing superannuated employes. We have installed an 
accounting system in the Indian Service. For about 
three years we cooperated with the Bureau of Internal 
Revenue in solving the immense problems which con- 
fronted that Bureau in collecting the income and excess 
profits and other taxes. We submitted reports to the 
Budget Committee of Congress which had a material 
influence on the budgetary legislation which was 
adopted at the last session. We have concluded an 
investigation of the methods of the Civil Service Com- 
mission. We have about concluded our investigation 
of the statistical work of the Government. We shall 
submit proposals to Congress when it convenes in 
December for the reorganization of the executive 
branch ef the Government needed to eliminate the 
duplications of work and overlappings of authority 
which now characterize the activities of many of 
the executive departments. This, in a general way, 
will give an idea of the kind of work which the Bureau 
of Efficiency has done and is now doing at the direct 
request of Congress. 


i paper read before the National Association of Manufacturers on September 13th, 1921 


nurily, by persons who make no claim to administrative 
or executive ability, persons selected primarily on 
grounds of political expediency; and, in the second 
place, the salaries of the technical and supervisory 
officials and employes are woefully inadequate. The 
second of these conditions, fortunately, is by far the 
more important as a factor contributing to inefficiency, 
I say fortunately because it is possible to correct that 
condition, whereas, so long as we maintain a party 
form of government, politics will continue to dictate the 
appointment of the few major executive officials of the 
Government. This is in fact desirable in order to 
avoid the possible development of a hard and fast, 
though of course highly efficient, bureaucracy not re 
sponsive to the will of the people. 

The Bureau has made a study of salaries paid by 
State and municipal Governments and private estab- 
lishments that will enable Congress to readjust salaries 
in the Government service on a scientile basis. Con- 
gress alone has power to act in this matter, and Con- 
gress is ready to act, I believe, provided it has honest, 
unbiased, complete and accurate information upon 
which to base its action. This information will be 
available in December, and I hope it will result in leg- 
islation which will make it possible for the Government 
to obtain and hold competent and efficient workers in 
those positions that carry the great burden of the Gov- 
ernment service. 

The second factor which contributes to the present 
ineffectiveness of the Government as a business estab- 
lishment is found in the improper organi- 
zation of the executive branch of the 








should have, and what he should pay them, 
and how they should do their work. 

Secondly, as a part of the general pol- 
icy of cooperation it was necessary to 
adopt the principle of “no publicity.” It 
is dangerous to the success of our work 
even to make detailed reports about it to 
Congress, if these are to be published. A 
bureau chief is not likely to be much more 
amiable if the delinquencies of his office 
are described in an annual report than if 
they are described in a daily paper. It 
has, however, been no part of our policy 
to conceal vur operations. Although our 
published reports are meager, there is no 
lack of typewritten reports in our office 
which contain full and detailed accounts 
of every change and recommendation for 
which the Bureau is responsible. 

The third principle guiding the Bureau 
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Government for effective service. We are 


FORE the United States went to war with Germany, the con- all familiar, at least in a general way, 

tribution of its average citizen to the maintenance of the general 

government was small, and was collected from him indirectly so 
that he scarcely realized that he was required to make the contribution. 
It followed that his interest in the operations of the Federal Government 
was languid. The war has changed all that. 
life the citizen has had to give and lend directly to the Government from 
The Government has slowly demobilized its fighting 
forces and still more slowly relinquished its control of problems of pro- 
duction, supply, transportation, and finance. 
government continues and the people are naturally asking why. 
are wondering whether the heavy taxation is the result of wasteful mis- 
management in the Government offices. 
ing this question, and we are glad to let Mr. Brown tell the story to 
our readcrs.— THE Epitor. 


with the defects of the present adminis- 
trative machinery. We know, for exam- 
ple, that the Interior Department now has 
jurisdiction over a great number of bu- 
reaus of a miscellaneous character that 


For the first ime in his have nothing to do with each other or 


with the functions which the Interior De- 
partment was originally established to 
perform. We know that many agencies 
have been located in the Treasury Depart- 
ment, the great fiscal department of the 
Government, which are purely non-fiscal 
in character, such as the Coast Guard, 
the Public Health Service, the Supervising 
Architect’s Office, and the Bureau of War 
Risk Insurance. We know that the great 
bulk of the civil public works of the Gov- 
ernment are executed under the supervi- 
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in its work is that it acts in an advisory 
rather than a supervisory capacity. 

The fourth principle that seemed to me from the first 
fundamental in efficiency work was the substitution of 
what might be called laboratory tests for academic 
discussions. There has never been time nor inclination 
in the Bureau of Efficiency to write lengthy reports, 
but there is always time for careful experiments and 
prolonged tests of proposed operations. Our general 
practice has been to take a representative part of the 
work to our own office and experiment with it until we 
have devised what we believe to be better or more 
economical methods than those employed. 

The next principle that I felt was important was 
that emphasis on “team work” might develop an esprit 
de corps in the Bureau that would offset in some meas- 
ure the small salaries paid by the Government for this 
kind of work compared with the salaries paid by pri- 
vate firms. 

Finally, as a sixth principle, it was clear to me that 
the Bureau must be absolutely and under all circum- 
stances non-partisan. To an efficiency organization it 
should be a matter of indifference what party is in 
power. Good government should be the only interest. 

Generally speaking, our Bureau does two classes of 
work. First, we handle problems specifically assigned 
to us by Congress, either by statute, by resolution of 
either House of Congress, or more or less informally 
by the various committees and individual members of 
Congress. Second, we assist heads of departments and 
bureaus in developing better methods and procedures 
for doing their work. 

Congress has, from time to time, given us a wide 
variety of things to do. As a result of our recom- 
mendations, legislation was enacted at the last session 
of Congress abolishing the Subtreasuries. This recom- 


The work which we do, however, at the request of 
heads of departments and bureaus is fully as impor- 
tant as that which we do at the request of Congress. 
The Bureau has worked in six departments and six 
independent establishments and up to this time has 
prepared and submitted about 70 separate reports. We 
have made 224 investigations, which we classify as 
follows: Office methods, 38; filing, indexing, 23; labor- 
saving devices, 17; cash accounting, 17; property ac- 
counting, 8; securities accounting, 1; cost accounting, 1; 
pay system, 5; auditing methods, 11; duplication of 
activities, 9; organization, 18; statistical, 10; actuarial, 
3; employment methods, 2; efficiency ratings, pay 
standardization, 26; work records, 5; special investiga- 
tions, 30. 

I am pleased to record that most of the recommenda- 
tions made in these reports have actually been adopted 
I believe that our success is due largely to our adher- 
ence to the six principles noted above and adopted at 
the beginning of our work as fundamental. 

While concentrating upon specific problems in the 
offices which it was directed or invited to enter, the 
Bureau of Lifficiency has been working steadily at the 
larger problem of improving the administration of the 
Government as a whole. 

The quality of administration in the Government ser- 
vice, as in any private business, must depend upon two 
factors: first, the character of the personnel employed 
and, second, the details of organization under which 
the personnel is required to do its work. 

The personnel troubles of the executive departments 
are generally due to two conditions peculiar to Govern- 
ment employment. In the first place, the important 
administrative positions in the service are filled, ordi- 


sion of the War Department, although the 
Bureau of Public Roads is located in the Department 
of Agriculture and the Reclamation Service in the 
Department of the Interior. We know, furthermore, of 
the independent existence outside the jurisdiction of 
any of the great executive departments, of some forty- 
odd boards, commissions, offices and bureaus which, 
practically speaking, do their work without any super- 
vision whatsoever. These are merely examples of @ 
condition that would require volumes to describe fully, 
but is generally understood. 

This also is a condition which the departments them- 
selves are practically without power to remedy. The 
present details of organization have been prescribed by 
Congress, and only Congress can take action to effect a 
proper alinement of the agencies of the Government 
and a proper distribution of work among those agencies, 
On this matter also Congress is, I believe, ready to act, 
und here again the Bureau of Efficiency has been asked 
to aid in the collection of the information upon which 
intelligent action can be taken. We shall submit in 
December a plan for the regrouping of services accord- 
ing to the nature of the work performed. Our theory 
is that all services operating in the same field should 
by law be placed under one general executive direction, 
and that, conversely, the field of action of each exect- 
tive department should, so far as possible, be restricted 
to a single class of closely related activities. As an 
illustration of the application of this theory, all the 
great public works establishments of the Government, 
including river and harbor work, the construction and 
maintenance of public buildings and grounds, the Ree- 
lamation Service, the construction and maintenance of 
publ‘c roads, the development of inland waterways and 

(Continued on page 278) 
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Blast Furnace Slag 


278 


What It Is, and How It May Be Used as a Building Material 


LAST furnace slag is a product of the blast furnace 
B in the manufacture of iron and is formed by the 
chemical combination of the gange material or the 
earthy constituents of the iron ore and the limestone 
or dolomite flux added to the furnace charge, It 
floats on top of the molten iron in the lower part of 
the furnace and protects the same from being re- 
oxidized by the hot air blast that blows through the 
furnace. When the furnace is tapped, the molten 
iron and slag are separated, the slag flowing in one 
direction into large ladles on flat cars, while the iron 
is permitted to flow into pig iron molds. The hot 
slag is dumped out of the ladles at a suitable part 
of the plant and allowed to cool in a pile. Then it is 
either processed in some way or else used or sold as 
such to fill in ground. 

A distinction is made between two kinds of slag, 
acid slag which can be drawn out into a string just 
like honey when it is molten, and basic slag, which 
does not possess such a degree of internal cohesion, 
but which breaks off short when drawn out in this 
manner. The first kind of slag contains much silica 
while the latter kind contains considerable lime. 

The slag that is dumped out of the ladles in the 
hot state and allowed to cool off on the ground has 
an appearance much like that of the voleanic rock 
basalt and is called lump slag. Many slags of this 
nature, in which the individual pieces are not large, 
crumble away to a fine dust after several hours’ or 
weeks’ exposure to the air, due to the crystallization 
processes which take place within the lumps. 

If there is a plentiful supply of water, then the 
slag can be run into a large vessel containing a great 
excess of water and the slag sand which is obtained 
in this way can be sifted to remove the large particles. 
The conversion of the slag into furnace sand is called 
granulation. 

Slag is a lime alumina silicate, in which the pro- 
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portions of lime, alumina and silica vary according 
to the iron ore that is smelted. There is a little mag- 
nesia present as well, and when spiegel iron is made, 
the slag contains manganese. 

Each individual slag has its particular uses, de- 
pendent on its properties which are a function of its 
chemical composition. For example, the slags which 
contain large amounts of manganese and which were 
originally thrown away are now used in the mannu- 
facture of ferro-manganese. Many slags are suitable 
for the making of glass. Only a small amount of 
alkali and silica need be added, It is strange to say 
that in spite of the ease with which this can be done 
there is no mention made of the same in the literature 
and it has not come to the writer’s knowledge that 
any glass plant has used slag for this purpose. Slag 
has also been used in mining work, especially in 
coal mining, to fill up the cavities made in the earth 
after the coal has been removed. Lump slag and 
slag sand have both been used for this purpose, being 
mixed with water in regular cement mixers on the 
spot. The granulated slag gives the better results. 

At the present time, slag is being used more and 
more as a construction material in building houses and 
other structures. Sand slag has been used with con- 
siderable success in road making. It forms a hard, 
firm surface due to the property that it has of harden- 
ing in the air. 

Lump slag has been used for some time in the 
past in the manufacture of paving stones. These 
stones are roughly formed from cast slag blocks that 
are cooled very gradually, whereby the slag is given 
a tempering action, and is then not so apt to crack. 
The difficult part is to separate that slag which has 
a tendency to fall to pieces on exposure to air. A 
mere chemical analysis does not afford sufficient in- 
formation to tell which slags are subject to this 
action, and neither does a microscopical examination 
yield the necessary information. It has been proven 


by experience that the surest way in which to tell 
which slags are unsuited for making paving stones, 
because of their tendency to fall to pieces on exposure 
to the air, is to have the expert blast operator examine 
the slag and abide by his decision. He can tell ‘from 
its external appearance whether or not the slag pos- 
sesses the proper stability to be used for this pur- 
pose, 

Blast furnace slag is an hydraulic cement, that is, 
it becomes hard and stone-like from the intericr out- 
ward in air and under water. This fact has been 
known for a long time. The reason for this property 
can be seen readily from an examination of the com- 
position of blast furnace sleg and that of ordinary 
portland cement. The former contains the same oxides 
in composition in about the same proportions as they 
are found in cement. Therefore it is not strange that 
it exhibits the same properties. 

In spite of the fact that this knowledge has been 
common property for quite a long time, the use of 
slag on a large scale for this purpose has not had a 
very rapid development. The scientific principles under- 
lying its use have been evolved very slowly due to 
the difficulties encountered in investigation work of 
this nature and as a result thereof, the use of slag 
in the manufacture of cement was retarded «qon- 
siderably. The first experiments were made in an 
attempt to make a cement by adding lime to molten 
slag and mixing the two together. This was naturally 
unsuccessful, as it did not take into consideration the 
fact that in the making of cement the raw materials 
had to be heated to a high temperature. When this 
sort of experimentation was abandoned and the slag 
was cooled and then ground up, it was found that the 
ground slag, which gave a good cement today, refused 
to set the next day. Patient experimentation revealed 
the fact that the reason for this phenomenon lay 
in the physical condition of the slag, and it was found 

(Continued on page 278) 








Our Latest Science — Eugenics 
Its More Important Findings and Its Bearing Upon the Future of the Race 


NEW science seems almost impossible, yet it is 

brought home to us that the science of eugenics 
us developed by Darwin, and more especially by Sir 
Francis Galton, has come to stay and take its place 
with the more exact sciences. A message of hope has 
been brought to this country by the delegates to the 
Second International Congress of Eugenics which has 
just been held in New York in the “Hall of Man” at 
the American Museum of Natural History. Major Leon- 
ard Darwin, the illustrious son of an illustrious father 
and near kinsman of Sir Francis Galton, made the ini- 
tial speech. He emphasized the impossibility of at- 
tempting to regulate human mating by legislation and 
deplored the popular misconception of eugenics which 
credited that science with a design to abolish romance, 
and to introduce “cattle-breeding” principles into the 
domestic affairs of human families. On the other hand, 
love marriages were extolled as natural eugenics. Mar- 
riages for money and other advantages were denounced 
as “dysgenic,” which means as tending to the deteriora- 
tion of the race, instead of the improvement. 

The tracing of heredity backward from son to father, 
with the help of the knowledge of eugenics, was dis- 
cussed by Dr. Charles B. Davenport, who said: 

“Our knowledge of the inheritance of physical traits 
is sufficiently precise to be applied practically to. cases 
of doubtful parentage. If the child, the known mother 
und both of the putative fathers can be seen and some 
inquiry be made as to family stock of the three adults, 
a decision can generally be rendered with a high degree 
of certainty, ranging from 75 to 90 per cent. For, 
usually, there will be not one critical trait merely, but 
several traits, whose combined evidence will be over- 
whelming. Already the Eugenics Record Office has been 
asked to answer certain questions about the inheritance 
of traits in a case of a claimant who maintained that 
he was the son of a wealthy man who died without 
known heirs. As lawyers get used to the idea, eugen- 
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ical knowledge will be more and more called upon.” 

The romances which eugenics has already actually 
blighted or fostered in cases in which intended unions 
were submitted to the analysis of eugenic experts at 
Cold Spring Harbor, were discussed as follows: “There 
will come a realization of the importance of heredity in 
marriage matings. Young persons to whom marriage 
is so serious a matter will be led to stop and consider 
when they feel they are falling in love, and inquire 
concerning consequences to offspring. Already there is 


_ being developed a well-defined conscience in the matters 


of cousin marriages and of matings into families with 
grossly defective members.” 

All the speakers took rather pessimistic views of the 
future of the human race because of the threat of race 
degeneration in the breeding out of the best stocks and 
the rapid increase of the poorer strains. The “melting 
pot” theory is a complete fallacy, according to eugenics, 
because it suggests that impurities and baser qualities 
are eliminated by the intermingling of races, whereas 
they are as likely to be increased. The various speakers 
who dwelt on the subject were all on one side, holding 
that the mixture of poor stock with a good one does as 
much harm to the good stock as it does benefit to the 
poor. The theory held by some eminent anthropologists 
that all races have an equal capacity for development 
and that all race questions, even the negro question, 
are to be solved in the long run by race mixture, was 
vigorously combatted. Denying that certain race stocks 
are poor because of poor environment in the old world, 
the eugenists averfed that education and better eco- 
nomic conditions in this country could only imperfectly 
overcome ingrained racial and family defects. 

One of the strongest talks on the subject was by 
Professor Henry Fairfield Osborn, President of the 
Congress. “In the United States,” he said, “we are 
slowly awaking to the consciousness that education and 
environment do not fundamentally alter racial values. 


We are engaged in a serious struggle to maintain our 
historic republican institutions through barring the en- 
trance of those who are unfit to share the duties and 
responsibilities of our well-founded Government, The 
true spirit of American democracy, that all men are 
born with equal rights and duties, has been confused 
with the political sophistry that all men are born with 
equal character and ability to govern themselves and 
others.” 

Professor Osborn said that 500,000 years of evolution 
had impressed certain characteristics on the three great 
racial branches—the Caucasian, the Mongolian and the 
Negroid, and their variations. He said there was no 
form of matter so stable as the germ plasm on which 
heredity depends, and that this accounted for the stub- 
born permanence to types and of the survival of their 
original qualities in admixtures. 

“In the matter of racial virtues,” he said, “my opinion 
is that from biological principles there is little promise 
in the melting pot theory. Put three races together, 
and you are as likely to unite the vices of all three as 
the virtues. 

“For the world’s work, however,” he said, “give me 
a pure-blooded negro, a pure-blooded Mongol, a pure- 
blooded Slay, a pure-blooded Nordic and ascertain 
through observation and experiment what each race is 
best fitted to accomplish in the world’s economy.” 

The closing decades of the nineteenth century and 
the opening decades of the twentieth have witnessed 
what may be called a rampant individualism—not only 
in art and literature, but in all our secial institutions— 
an individualism which threatens the very existence of 
the family; this is the motto of individualism, let each 
individual enjoy his own rights and privileges—for to- 
morrow the race dies. In New England a century has 
witnessed the passage of a many-child family to a one- 
child family. The purest New England stock is not 

(Continued on page 278) 
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Some of the things that make aviation safer than it was. The instrument in the middle, that carries no signboard, is a compass 


The Aviator’s Tell-Tales 


How the Pilot Keeps Track of Distances and Speeds, and Stays in the Air On an Even Keel 














By William R. Andrews 
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The altimeter and the air-speed 




















The venturi tube that helps to measure the gross air-speed. 


Right: The aviator’s milometer, that measures 


Left: The device that indicates drift and ound-speed. Center: 
the number of air-miles covered 


More intimate views of the instruments upon which the aviator’s course depends 
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moves by clock work. As the barograph would get 
out of order from the heavy jolting inseparable from 
the starting and landing of an airplane, the instrument 
is held in place in the cockpit by elastic cords. These 
absorb the shock and prevent any disarrangement of 
the suspended mechanism or any premature chart 
marks by the pen. The barograph is used in place of 
the altimeter only in test flights for the purpose of 
making official height records. 

The instrument used to determine the speed of an 
airplane consists of two parts—the indicator proper 
and a pressure head, generally a kind of tube arrange- 
ment, which will be described later. The indicator is 
fixed on the dashboard and its function is the measure- 
ment of the differential pressure caused by the air 
rushing through the tube, which, in turn, is mounted to 
a strut, or wing brace. This pressure head usually 
consists of a combination of a pitot and a venturi tube. 
The first consists of two concentric pieces of tubing, 
with one end set squarely upstream to the air flow. <A 
series of very small holes runs the length of the inside 
tubing. The space between the two concentrics is 
sealed at the end of the tube so that when the air enters 
the wind finds access only through the perforations of 
the inner concentric. This arrangement produces a 
suction effect on the outer tube and pressure on the one 
inside. The difference in pressure is then measured 
by a gage and the result is shown on the indicator 
in the cockpit. In some makes of ait-speed indicators 
only the pitot tube is used. 

The venturi tube, now so generally combined with 
the pitot, as mentioned above, is short, flares out at 
both ends and is constricted between the two openings. 
The pitot tube, long and narrow, on the other hand, 
has no variation in its diameter. An idea of the shape 
of the venturi becomes obvious by comparing it with 
an old-fashion blunderbuss, the kind that one asso- 
ciates with Stevenson’s romances. A side tube meets 
the main tube at right angles at the point where the 
“blunderbuss” tube is the narrowest. Air passing 
through produces a suction effect in this side tube. 
As the velocity is greater at the constricted part of 
the main tube than at its mouth, there is considerable 
increase in the suction effect—in which consists the 
advantage of the venturi tube. The air-speed indicator 
is a stability instrument. By its aid the aviator is able 
to avoid the loss of flying speed and to keep on the 
safe side of excessive speed. The true speed is not 
shown and the aviator is obliged to make certain cal- 
culations to determine the distance being covered. 

There is another instrument, however, which relieves 
him of this necessity and shows at a glance the number 
of miles traveled—the air distance recorder. On this 
the reading is simplified, as in the case of a pedometer 
used by a pedestrian or a distance indicator on an 
automobile. The distance indicator is operated by a 
rotating vane attached to a brace or wing support. 

The venturi tube is used in another airplane instru- 
ment, the gyroscopic form of turn indicator, which 
shows any deviation from a straight line course. The 
air passing through the venturi tube furnishes the 
power for the operation of a small gyro, which spins 
about a lateral axis at about 7000 revolutions a minute. 
The well-known law of gyroscopic precession governs 
the operation of this type of turn indicator. When a 
gyroscope is affected by any motion, except motion on 
its own axis, it moves at right angles to the applied 
motion instead of in the direction of the applied motion. 
Bearing in mind this principle, one readily understands 
how the indicator works. As an airplane turns to the 
right or to the left the motion generated sets up a state 
of precession which, more intense than the motion 
‘aused by the veering of the airplane, is registered by 
the instrument dial. For the guidance of the aviator a 
white mark appears and he turns the rudder on that 
side to regulate his course. 

The operation of the other type of turn indicator is 
based on the measurement of differential pressure. In 
this connection a static head is fixed to each wing tip. 
This type, however, has disadvantages. Should the 
airplane strike a wide area of atmosphere also in a 
state of rotation, the instrument might read zero. But 
in the case of the gyroscopic types the absolute rotation 
is shown, and it measures the actual rate of turn. 

Then there is the inclinometer, sometimes incorrectly 
called a banking indicator, which has a distinct func- 
tion of its own. The tilt of an airplane, fore and 
aft, is shown by the inclinometer. There are two kinds. 
One is gyroscopic in principle, but the most common 
type consists of tubes filled with liquid and made to 
form a closed triangular circuit. The contents of the 
tube seek its level when the plane makes an upward 
climb. A scale shows the aviator the change in posi- 
tion undergone by the meniscus, the curved surface of 
the liquid column, This instrument is used only in 
test flights. 
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Banking indicators show how much an airplane rolls 
over on either side. There are also two kinds of 
these instruments. In the type which finds greater 
favor the familiar spirit level is modified to suit flight 
requirements. The other style operates by a pendulum, 
which is attached to a metal cross-piece on the face 
of the indicator. 

In the upper part of some instruments white lines are 
to be seen which represent in the rough a transverse 
section of an airplane. When the machine turns on its 
side so that the right or the left wing tilts down—or 
“banks’—the pendulum actuates the metal bar, which 
forms an angle of greater or less degree with the small 
plane on the dial. The pilot knows that this condition 
of overbanking or underbanking has been corrected 
when by manipulation of the controls the metal bar 
and the miniature plane on the indicator become par- 
allel. In another kind a white spot appearing at the 
crucial moment performs the function of the miniature 
indicating plane. 

Connected with the vital part of an airplane, the 
motor, is the tachometer, which indicates the number 
of revolutions per minute of the propeller shaft. Thus 
correct engine speed may be obtained, which is par- 

















The Jolibois apparatus for rapid and accurate 
proportioning of liquid mixtures 


ticularly important when a plane is driven by more 
than one motor, as is now generally the case. Unlike 
some of the other instruments on an airplane, the 
tachometer is not a device specially designed to meet 
certain conditions in aviation. The aircraft tachometer 
is merely an adaptation of an instrument—operating on 
the centrifugal principle—which, for instance, has been 
in use for some time on twin screw steamships for the 
maintenance of the same speed in both propellers. 
While the centrifugal type is the most common in 
aviation, others have been tried out for airplanes. One 
kind has a clock work mechanism and counts the num- 
ber of revolutions of the propeller shafts in a given 
interval of time. It is too sensitive to shocks, however, 
for practical use. In the case of those tried out during 
the war it was found that vibration from the big guns 
disarranged the delicate adjustment of parts necessary 
in the chronometric type. In the liquid type the angu- 
lar acceleration—that is, the speeding up or slowing 
down rate of the propeller shaft—is indicated by a 
comparison of the fluctuations of two liquid columns 
in connection with a Bourdon gage. Other types are 
the elastic, the air pump, the magnetic and the air- 
viscosity, the latter being like a torsion viscosimeter, 
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which records the rate of rotation of a fluid—in this 
case, air; as its viscosity is almost a constant, the 
change made by the dial is practicaily in proportion to 
the rate of rotation. 

In the rate-of-climb indicator—used only in connec- 
tion with laboratory and experimental work—the up 
ward speed in feet per second is obtained by direct 
reading. A manometer—an instrument which measures 
the elastic pressure of gases and vapors—is part of 
this particular indicator. 

An instrument for seaplanes skirting close to the 
surface of rivers and the sea is the night altitude indi- 
cator, optical in principle and buiit on the range-finder 
plan. However, it is not in general use. 

The side-slip—a lateral movement of a plane caused 
by overbanking or by underbanking—is measured by 
the yaw indicator. Again the principle of operation 
is that of differential pressure. This is another instru 
ment used only in experimental work. 

Both the magnetic and the gyroscopic compass have 
been adapted to airplane use and at one time the long 
period magnetic was used by many aviators as it per 
formed the function of a turn indicator. In the gyro 
scopic form the actual turning rate is measured. For 
overcoming the constant vibration of a soaring plane 
a jeweled spring pivot of an adjustable nature and 
studs of rubber are used. 

Then there are a number of thermometers and gages 
which show the condition of the various parts of the 
motive unit—the gasoline tank, system of lubrication 
and the radiator. As to the thermometers the type is 
that which depends upon the vapor pressure of a liquid 
in a bulb. Although they cannot be seen directly be- 
cause of their location, the results of their operation 
are placed under the eyes of the observer in the cockpit 
by the aid of a long-distance Bourdon tube system. 

In a general sense indicators for the gasoline tank 
may be classified as depth gages and flow meters. The 
former are constructed to indicate the contents-level 
by either a float, like that in a domestic water-flushing 
box, or by a contrivance which measures the hydrostatic 
pressure near the bottom of the supply tank. Built in 
accordance with the underlying principle of the ven- 
turi tube, flow meters reveal to the pilot at any instant 
just how much fuel has been consumed. 

In respect to timepieces they are made with special 
consideration of the hard usage to which they are 
subject from sudden jarring in “taking off’ and in 
landing. 

A species of airplané equipment necessary in seeking 
high altitude records is the oxygen apparatus, without 
which the pilot could not live in the rarified atmos 
phere above us. While there ure three types, chemical, 
liquid and compressed oxygen, only the latter has been 
used in America. In this kind the flow of oxygen is 
controlled automatically for supplying the exact amount 

(Continued on page 279) 
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Mixing Liquids by Machine 
By Jacques Boyer 

N the laboratory certain difficulties are met in effect- 
ing the quick and homogeneous mixing of two 
liquids. M. Pierre Jolibois, professor of chemistry at 
the Polytechnic School, Paris, has invented a very stmple 
apparatus for this purpose. The principle upon which 
it is based consists in directing, through the two 
branches of a Y-shaped glass tube, the two liquids 

which mix with each other in the end tube. 

By means of faucets, the fiow is regulated iz order 
to obtain each liquid in the desired proportion in the 
resultant mixture. 

In order to measure the flow, the admission of air 
in the vials which contain them, is effected through a 
graded venturi tube. By selecting a rapid colored 
reaction it is possible to ascertain the speed with 
which the two liquids mix. Let us put, for instance, in 
the left branch a solution of permanganate of potas 
sium at 1.58 grams per liter; and in the right branch 
a solution of ferro-silver at 15 grams per liter and 
containing 50 cubic centimeters of concentrated sul 
furic acid and 10 grams of sulfate of manganese per 
liter. The discoloration of the permanganate by this 
liquor is effected to the point of homogeneity in 0.04 
to 1.2 seconds, according to the diameter of the tubes. 

The liquid is sensibly honiogeneous in those parts of 
the tube where it is colorless, and it is shown by this 
test that homogeneity is attained the sooner when 
the tube is thinnest. The method invented by M. 
Jolibois thus allows to operate very quickly, and by 
changing the form of the branches of the Y tube he 
has even been able to obtain the homogeneous mixture 
of two miscible liquids in the one-hundredth part of 
a second. This apparatus will be of great use to 
chemists for studying the speed of quick reactions be 
tween liquids, 
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Grevy zebra 


Grant zebra 


Mountain zepra 


Three diverse species of the zebra to be found in New York Zoological Park 


Zebras in New York 


What the Metropolis Can Show in These Striped Creatures Which Are Less Docile than They Look 


first 
and 


making the 
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finished 
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YHEN Mother Nature 
W zebra, she must have 
taken pride unto herself on having done a fine job of 
wild animal painting. Even in her joyous and 
sportive mood, it does not appear that she ever “laid 
* more thoroughly in the decoration of quad- 


most 


herself out 
rupeds than in her three species of zebra so long main- 
tained for the millions to see at the New York Zoologi- 
eal Park. 

Every zoological park manager perpetually is torn in 
spirit and harassed in mind by the rude hand of Death. 
All too frequently an animal of great rarity and beauty, 
that has been caught in a far distant wilderness and 
transported painfully and expensively over five or ten 


thousand miles of land and sea, at last reaches its 
Antelope House, or Ape House, only to lie down and 
die in its first ten days in its new home. 

But zebras @re different,—thank heaven! They have 
good appetites, good nerves and strong lungs; and 
they do not lie down and die, literally “at the drop 
of a hat.” When they reach their zoo homes they 
gladly leave their boxes, they stretch their muscles, 


lie down and roll over, then cheerfully prepare to live 
long and enjoy life. A zebra nearly always gives his 
owner a good run for his money. 

But really, it is astonishing to note how 
tinguished African travelers traversed and criss-crossed 
the home ranches of the various zebras of Africa, for 
eurs and yeurs, without noting or reporting the-exist- 
ence of several strongly marked species. For a period 
of fifty years or more the world was left to suppose 
that there was just one species of zebra, whereas the 
Grevy species is so remarkably different from all others 
that even a child could have noticed it, and recorded 
it. I will not be so cruel as to record here the names 
of the great and small travelers who penetrated, many 
times over, the home country of the Grevy zebra with- 
its separate identity 
Grevy 


many dis 


eut having discovered 

But at all events, the wonderful 
largest, the most bizarre and the most striking in form 
and in color of all the zebra 
cognized until 1882, when Jules Grevy was president of 
France. In that year King Menelik sent to President 
Grevy a living specimen, which, after being for a time 


zebra, the 


species never was re- 


confounded with the zebra of South Africa, finally 
was recognized as an entirely new species and was so 
described. 

Moral: Jn those days Science was slow in sending 


out trained collectors; and this must not again occur! 

The Grevy zebra is recognizable at one glance by its 
complete coat of very narrow and intense black and 
white stripes. its large size and enormous ears. It is 
zebra 


about one-fifth larger than the other species. 
Briefly described, its home country is northeastern 
British East Africa and southern Abyssinia. This is 


between the 


coast. To 


the region midway great central lakes 
of Africa and the eastern sea find it in 
British East Africa it is necessary to go north to the 
Tana River and Mount Kenia. It is beyond the field 
of the average safari, and in collections of American 
sportsmen many Grant heads, but few 
Grevy. 

The two fine specimens of Equus grevyi now in New 
York have been in the Zoological Park for eleven years, 
They are the star ex- 


you see zebra 


wnd they are yet going strong. 


By William T. Hornaday 
Illustrations by New York Zoological Society 
hibits of the zebra and wild horse collection. Although 
theoretically they are “a peir,”.that relationship exists 
only upon paper. The male is so savage that we never 
have dared to quarter them in the same corral, even 
for one day. The male would either kill the female, 
or cause her death. 


Once our official photographer, Mr. E. R. Sanborn, 
did for the Zoological Society a shrewd stunt. Know- 


ing well the savage and dangerous character of the 
Grevy zebra stallion, he procured a keeper's uniform 
und with it made an excellent dummy keeper. This 
figure he firmly tied to the fence in the zebra’s corral, 
set up his motion camera, and gave the signal to open 


the door. 


The zebra rushed out to the middle of the yard, 
glared about him, saw the dummy keeper, and was 
fooled. With open mouth and a raucous scream he 


rushed for the doomed dummy-keeper, seized him by 
the head, bit him savagely, then grabbed him by the 
With a mighty wrench he tore the dummy from 
flung it into the center of the corral. 


breast. 


the fence and 

















Adult and young, Grant zebra 


its excelsior flesh, then knelt 
its alleged 


There he bit it, tore at 
upon its and continued to tear at 
face with his teeth. The dummy was literally torn to 
pieces, and even on the screen it was a fearsome sight. 
And congratulated ourselves 
upon having had sufficient horse sense, in spite of all 
temptations, to keep that raging demon from the Grevy 
mare. The money value of a Grevy zebra is $2,000, 
but the exhibition value of an acclimatized and 
thoroughly settled adult speciment is all of $10,000. 
There is now a well recognized group of zebra species 
known to naturalists as “the Burchell group.” Its 
central and dominant figure is “the true Burchell” 
zebra, (Equus burchelli), with legs all white or nearly 
so. Around that type species stand, as so many sub- 
species, the Grant zebra, Chapman zebra, Crawshay’s, 
Selous’, and possibly others. The Burchell original is 
marked by its nearly-white legs, and by the fact that 
on the hindquarters, where the black and white stripes 
are widest, the broadest of the white stripes have a 
faint wash of dark color drawn along their centre line. 


chest 


when we saw it, we 


These are known as “shadow stripes.” They are well 
defined on the Chapman sub-species, but are not visible 
on the Grant. 

The Grant zebra is very common in British East 
Africa, and also one of the most common in captivity. 
In the Zoological Park it breeds persistently and its 
colts mature well. If there is any young hoofed animal 
more handsome or more “fetching” than a Grant zebra 
colt, the world will be pleased to consider it. 

We regret to say that on the Athi Plains in British 
East Africa, and in other places, the Grant zebra herds 
ure to the struggling farmers a serious pest. The 
farmers say that no farm fence is sufficient to keep a 
herd of truculent and hungry zebras out of a field of 
grain. Even barbed wire does not sfop them; and 
when a man has the nerve to try to do farming in the 
wilds of Africa, his claim for protection against spoli- 
ation by wild beasts is not to be ignored. The zebra 
herds are being treated as pests and the farmers of 
British East Africa are killing them down to reasonable 
limits, literally in self defense. 

The Mountain zebra is the rarest species that ever 
into captivity. It is from the rough and 
mountainous regions of South Africa, and it is so 
nearly extinct that at the last report from its home 
country only about 400 had remained. By great good 
fortune, there is just one line by which this stock can 
be drawn upon for exhibition purposes, without in the 
least even threatening the extermination of the species. 
Each year one or two colts are caught, and by this 
means the Zoological Society expects to maintain its 
exhibit. The female specimen that for eleven years 
lived in New York died in 1918, but a new specimen is 
expected to arrive from Cape Colony soon. 


comes 


Experiments with Pulp from Australian Hard 
Woods 
XPERIMENTS by the Forest Products Laboratory 

4 at Perth, West Australia, establish the fact that 
the pulps from mountain ash (Victoria), blackbutt, 
spotted gum, mountain gum (New South Wales), karri 
(West Australia), and silky oak (Queensland) are all 
suitable for paper making. While silky oak returned 
the most excellent results, the quantity of this timber 
is very limited. 

The experiments indicate that these hardwood papers 
are much stronger in almost every respect than a series 
of imported good office envelope and bond papers taken 
at random from the laboratory stock. The specimen 
paper from pulp of mountain ash was found to be 1.2 
pounds per thousandth inch stronger in bursting 
strength and considerably stronger in breaking strain 
than the choice imported papers. 

Summarized, the report shows that: (1) The beating 
of hardwood pulps has a very marked effect upon the 
paper produced from them; (2) paper stock suitable 
for numerous uses is obtained by a proper beating treat- 
ment; (3) paper produced from the pulp of eucalyptus, 
after having received the prescribed beating, is equally 
as strong and in some cases stronger than good im- 
ported bond; (4) blending to give strength to the paper 
is not necessary, provided the pulp has received proper 
treatment prior to running over the machine; (5) in 
color, feel, and rattle these hardwood papers are similar 
to the bleached papers commonly used for stationery. 
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The wing-load indicator, with the needle at “1” 
indicating normal horizontal flight 


Indicating the Safety Factor 
HE pilot is limited in the freedom of maneuver- 
ability of the airplane above all by the danger zone; 
this is the strength limit of the airplane. To go beyond 
this limit is to break the weight-carrying members. 

Until now air pilots have had no absolute guide 
whereby they could judge the different wing strains 
(stresses) in their approach toward the danger point 
or ultimate stress. They relied solely on their feeling. 
During flight the stresses of the plane fluctuate con- 
stantly. We recognize the existence of these fluctuations 
in stresses without exactly knowing their forces. How- 
ever, the ultimate breaking stress of the weight-carrying 
members in airplanes is a known factor. 

Therefrom arises the great usefulness of a device 
which will tell the pilot at any time during flight the 
extent of the stresses on the aerodynamic lift surfaces 
of his airplane through the air pressure force, and espe- 
cially during extraordinary maneuvers. By means of 
such an instrument the pilot is enabled to tell at all 
times the degree of safety which exists between him 
and a possible wing break. 

Such a device is the Klemperer wing-load indicator. 
As an invention and construction of a pilot this instru- 
ment embodies all the necessities for practical flight. 

The wing-load indicator has a diameter of 2%4 inches; 
it weighs 10 ounces. It is just as simple to install this 
device as it is to install a clock. It is evident, there- 
fore, that this device plays no role as far as the factors 
of space, weight, and installation are concerned. 

This indicator is installed on the instrument board or 
on the fuselage, behind the windshield. It indicates 
how many times the wing load has risen or fallen above 
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Gyratory rock-crusher that runs without gears 
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or below the straight horizontal “flight load” value. If 
the needle in the indicator points to “2,” it shows that 
the weight-carrying members are carrying, on the aver- 
uge, twice the load had in normal flight. When the 
airplane has a safety factor of 5 and the indicator 
points to 2, then the pilot still has a good 2% safety 
margin. At the moment when the indicator points to 5, 
then the pilot must expect the inevitable collapse of the 
aerodynamic lift surfaces. 

When the plane is at rest on the ground in a hori- 
zontal position, the instrument points to 1, just as 
though it were in normal horizontal flight. 

While starting and landing the instrument will indi- 
cate all landing gear ground bumps. In order to pro- 
tect the instrument from any damage during the take 
off, it is equipped (like a compass) with a button which, 
with a simple turn, may open or cldse the instrument. 


Flexible Hose for Loading at Sea 

HE illustration depicts a new form of all-metal 

loading hose which has recently been put on the 
market by an eastern firm. Tankers taking on cargo 
in southern waters are often obliged to anchor some 
distance out at sea, due to inadequate docking facili- 
ties. Loading is then accomplished by laying a ten- 
inch pipe along the sea bottom to the point where the 
tanker is to load. At this point a heavy rubber hose 
long enough to come up over the side of the ship, is 
attached. When loading is finished the hose is dropped 
overboard and the spot marked by a buoy. 

The life of this hose is comparatively short, being 
about six or seven months, also it requires constant at- 
tention. The cost of the new all-metal hose is a trifle 
more than twice as much per foot, but its life is meas- 
ured in years. In fact, it is guaranteed for ten years. 
The weight per lineal foot is comparatively the same. 

The metal hose is as flexible as, if not more so than, 
heavy rubber hose. With 120 feet of the hose one and 
one-half complete turns ean be made. By reason of the 
ingenious locking device embodied in the design of these 
joints the line may be instantly disconnected at any 
part of its length. A special bronze having remarkable 
corrosion-resisting properties is used in the construction 
of these joints. 


A Gearless Rock-Crusher 

tye which have always been an essential feature 

of gyratory rock-crushers, are eliminated in the 
machine pictured herewith, a highly developed second- 
ary or re-crushing unit, designed to produce finely 
crushed rock at rapid speed and low cost. The absence 
of gears permits higher crushing speeds without adding 
mechanical complication to the machine. 

This machine contains a ball-joint eccentric, which 
itself constitutes an important advance in crusher de- 
sign, as it maintains better alinement of the main shaft 
than had been possible before. The machine has a 
highly arched spider, permitting the passage of any 
stone that will enter the machine. In addition to all 
this, the direct drive with all its advantages is now 
employed, The driving power is applied through a 
universal device that eliminates all friction and side 
strain, and relieves the grinding and side-thrust common 
to most gyratory crushers, 

On test, one of these machines was driven for 36 
hours at double its rated speed, and at the end of this 
test the eccentric had barely attained blood heat. The 
capacity, it should be noted, is well above that obtained 
with standard geared crushers. 


Why the Sea is Salt 

NEA water contains an enormous amount of mineral 
Ss salts, no less than about 3.5 per cent. If the ocean 
were entirely evaporated the amount of salt left be- 
hind would be sufficient to cover the entire earth with 
a layer 60 metres deep. It used to be thought that the 
salt in the ocean was dissolved out of the rocks form- 
ing the continents by rain water and carried down to 
the sea by the rivers. But this theory is not tenable 
for various reasons, For one thing the salts contained 
in solution in the water of streams contain about 80 
per cent of calcium carbonate and only 7 per cent of 
compounds containing chloride, whereas 89 per cent 
of the mineral compounds contained in ocean water 
consists of sea salt. Furthermore, when rivers are 
cut off so as to form landlocked lakes which afterwards 
dry out, the stratified layers of mineral salts which 
are formed differ in composition from sea salt. 

Modern geologists, therefore, according to Ciel et 
Terre (Paris), consider the salinity of the ocean as 
un original instead of a derived condition. Suess has 
a theory that the mineral compounds found in the ocean 
water to-day proceed from the volcanic eruptions which 
took place in the early stages of the formation of our 
earth. Whenever such a volcanic eruption takes place 

















Flexible all-metal hose for loading tankers 
at sea 


in our own time water vapor, carbon dioxide, and 
gaseous compounds containing chlorine and sulphur 
ure ejected into the atmosphere and are finally brought 
down to the ocean by means of rain, After each 
eruption of Vesuvius the crater is found to be 
covered with a gleaming white crust of sea salt; while 
the volcanoes of South America throw out énormous 
quantities of hydrochloric acid, the Puraci alone being 
estimated to eject 30,000 kg. of this compound. This 
volcanic activity is confined to only a few points upon 
the globe in our era, but it must have been very general 
in those primeval times before organic life existed 
upon the earth. It was then that the internal gases 
broke through the crust bringing with them the vast 
umount of chlorides which we find to-day in sea water. 


A Use for Ohio River Mud 


ARM mud has at last been put to a good and useful 

purpose. Mr. Louis Kuertz, a farmer of Cincinnati, 
has found that the mud on his place when mixed to a 
homogeneous mass makes excellent molds for garden 
lamps and benches. He takes the sticky mud and piles 
it up in odd fashion, holding it in place as he builds 
it up in the form of a mold with big rocks, stones and 
pieces of wood. In the case of forming the garden 
lamps an irregular core is left in the center by the 
chunks of mud as he piles it up and into this cavity 
he fills the liquid cement and gravel which, of course, 
takes on the form of the mold and sets. Garden 
benches are molded in the same fashion, usually in two 
sections, the top and bottom bench part. 

To avoid the finished products being all of a gray 
cement color, coloring matter is sprayed on in a thin 
coat over all. No two lamps or benches are ever ex- 
actly alike, because of the nature of forming the mud 
molds, 




















A Cincinnati farmer makes ornamental use of the 
mud on his place 
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Some New Mechanical Amusement | 


Devices 


(Continued from page 269) 


ears could never expect to accomplish. 

Games of chance have been replaced al- 
most entirely by games in which the skill 
of the several customers of the concession 
in question are matched. Typical of this 
lis a game called the “Yacht Race.” A 
number of tiny yachts are mounted on 
tracks, each in a separate glass case. 
These glass cusses are mounted one above 
the other. At the front of the stand are 
several, wind pumps, each connected with 
one of the yacht cases At a given signal 
each customer starts to turn his pump 
and the resulting air pressure drives his 
yacht along from one end of the case to 
the other. The one who succeeds in pump 
ing the most air gets his ship to the end 
first and wins the box of candy. 

A combination of airplane and boating 
sensations is found in a nameless device 
which consists of a series of baskets 
mounted at the end of long spring arms. 
These are revolved by an electrical motor, 
an oscillating track at the center pro- 
| viding a bouncing motion. This bouncing 
motion is taken up and continued by the 
springs, so that the passenger not only is 
| sailing through the air, but also going over 
wives, so far as his sensations are con- 
cerned 

People with strong constitutions and 
plenty of courage will find considerable 
pleasure ahead of them on the new pier 
Those less courageous find equal enjoy 
ment watching the other fellow try out 


the various devices, 


A Centrifugal Concrete 
Mixer 


(Continued from page 269) 
producing concretes of like consistency or 
flowability, the strength of the two mix- 
tures are not at such wide variance. The 
excessive mixing action of the new ap- 
paratus is advantageous insofar as it 
speeds the execution of the job. 

Testing the Purity of Quinine 
CERTAIN corporation in Turkey had 


A 


the degre 


occasion during the war to determine 


~ of effectiveness of the prepara- 


tion of quinine coming from three differ- 
ent manufacturers. Owing to the primi- 
tive nature of the facilities at their dis- 


posal, it was impossible to make a chem- 
ical test with respect to the content of ef- 
fective alkaloid. An ingenious way was 
found out of this difficulty by observing 
the mental effects produced by the drug 

The method of 
planned as to include not merely the test- 


investigation was so 


ing of the effectiveness of the quinine 
preparations but, as to investigate, like- 
the magnitude of the mental effect 


wise, 
of the quinine when given in prophylactic 


doses, and the duration of the said influ- 
ence, The conclusions reached were of 
significance with respect to the capacity 


for the performance of work of soldiers in 
active For example, of the 
tests given was the capacity of perception 
of nine letters of the alphabet arranged in 
f a square behind the photo- 


service, one 


the form o 

graphic slit, the shutter being left open 
from 1/10 to 1/100 of a second. For test- 
ing the capacity of attention and at the 
same time the degree of fatigue, the ordi- 
nary “crossing-out” test and also the 
Kraepelin counting diagram were em- 


ployed. Testing the degree of deafness 
and the buzzing of 
means of a Galton pitch pipe and by whis- 
pering, and finally the sense of time was 
tested by requiring the subject to 
beats at intervals of about half 

All three of the preparations of quinine 
occasioned a slightly disturbed mental con- 
dition with an apparent increase in capa- 


city for work done, 


the ears was done by| 


make | 
i minute. | 
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Saving Uncle Sam’s Pennies 
(Continued from page 272 

together 

Works. 


power should be brought 
a new Department of Public 
The question is a natural one, will the 
work of the Bureau of Efficiency reduce 
the burden of taxation? My answer 
“Yes.” But, frankly, the reduction will} 
be small as to be imperceptible in the 
tax bill of the individual. I will explain 
whiy 

The total amount appropriated for the 
maintenance of the Government for the 
fiscal 1921 (exclusive of the Postal | 
Service, which almost self-supporting, 
and exclusive of deficiencies on account of 
$4,175,820,089. 


water 
in 


is 


so 


year 


is 


the fiscal year 1920), was 

Of this amount $2,838,118,400, or about 68 
per cent, was for the payment of obliga- 
tions incurred on account of past wars, | 
chiefly the recent war with Germany, such 
as compensation for death, disability, vo- 
eational training, hospital treatment, re- 
turn of remains from France, pensions, 
interest on the public debt, sinking fund, 
and Federal operation of railroads. In 


addition the appropriations for national | 
defense to cover the period from July 1, 
1920, to June 30, 1921, were $855,956,963. | 

Now the sum of these two expenditures 
represents over 8S per cent of the money | 
appropriated by Congress for the conduct 
of the public during the fiscal 
year 1921, exclusive of the Postal Service} 


business 


and deficiencies on account of 1920. This| 
means that less than 12 per cent ($481,-| 
744,726) of that total of more than four | 
billions is to be spent on the works of 
peace—that is, on paying for the develop- 
ment of commerce, agriculture, science, 
research, education, public health, and 
public works of one kind and another, 


salaries of the administrative officers and 
clerical assistants of the Government De- 
partments and of the Federal courts and 
the salaries and expenses of the Congress | 
The Bureau's operations are con- | 
this 12 per cent. Amounts run-| 
ning into the millions in themselves 
well worth saving, but will be readily 
seen that the saving the Bureau can com- 


itself. 
fined to 
ure 


it 


pass for the individual taxpayers will not} 
be very noticeable. 
I do not wish to minimize the impor- 


tance of eliminating all waste in the civil 
establishments of the Government. [| 
would do away with every scrap of dupli- 
cation, every shadow of overlapping. I 
would reorganize the Departmental ser- 
vice in accordance with the best practices 
of modern business. I would have the 
people get full returns on every penny ex- 
pended in running the Government offices. 





But what I want to be understood and} 
understood clearly is that, whittle away 
as we may, our Bureau can only reduce | 


the total public expenditures by perhaps 
a fraction of one per cent. 

More than 88 per cent of the money 
spent by the Government during the next 
year will be on account of past and future 
So long as we wish to maintain a 
establishment of 300,000 officers 
and enlisted men, so long as we feel the 
of building and maintaining a 
navy of the first rank, high taxes are in- 
evitable. I am not discussing the merits 
of the military and naval programs. All 
is that if we want to make 
really big reductions in appropriations, 
about the only place that that can be 
done is in the appropriations for our mili- 
tary and naval establishments. The deci- 
sion as to whether this is desirable must 
be made by the people of the country as 


wars. 
military 


necessity 


I wish to say 


a whole. 


Blast Furnace Slag 
(Continued from page 273) 
had a glassy 
for making 
obtained _ by | 





that only the slag which 
appearance was suitable 


cement. Glassy slag is 


| rapidly cooling and seems to retain its| 


but it was definitely | 


proved that one of the three preparations | 


»f quinine available was considerably more) the property of setting. 


energetic in its effect than the other two. 


latent hydraulic properties, while slag 
which is cooled slowly does not possess | 
Then it was 
established that in the case of granulated 


| land cement clinker. 


| several speakers. 
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the property of setting could be 
developed by the addition of a suitable 
amount of lime. At the present time slag 
cement contains about 15 per cent. lime 
and 85 per cent. of granulated slag. This 
mixture is burnt in rotary kilns, just as 
done in the case of regular cement. 
Another variety of slag cement is called 
iron slag cement, which contains about 
30 per cent. slag and 70 per cent. of port- 
This cement stands 
between regular cement and straight slag 
cement and is made by burning a mixture 
of slag and limestone. 

The ordinary process of making build- 
ing stones from slag is to mix together 
slag sand, lime and a little foundry sand, 
The binding action of the slag gives a 
stone which has a high mechanical resis- 


slag 


is 


tance, about 100 to 200 kilograms per 
square cm. A method of causing the 


stones to harden quickly is to place them 


in the path of the exhaust gases from 
the internal combustion engines which 
drive the blast furnace blowers, and are 


rich in carbon dioxide and water vapor. 
Light stone is made in the same man- 


ner as slag stone, with the exception 
that particularly light granulated slag 
is used as a filler, and as the binding 
material not just lime but a mixture of 
lime and ground slag, in other words 
slag cement, is used. This mixture is 
compressed in forms and attains a me- 


chanical resistance in the stone of 10 to 
25 kilograms per sq.cm. Both slag stone 


and light stone are very useful and eco- 
nomical building stones, the former as a 


substitute for ordinary brick and the lat- 
ter instead of sand stone. 

The author has experimented consider- 
ably in an attempt to transform the slag 
which is unsuited for these purposes into 
the kind that is suited. A very acid slag 


| Was treated with lime, while being heated, 


and alumina again 
slag which has a 
The melting of the 


and then with lime 
in order to obtain 
higher lime content. 


a 


| Slag was accomplished in an electric fur- 


nace, After many experiments it was 
possible, by putting it through this proe- 
ess, to make the acid slag capable of 


The cement that was made with 
and when both lime 


setting. 
it possesses solidity 


and alumina were added, the strength 
of the cement was increased over ten 
times that of the original value. The 


slag which was valueless beforehand was 
converted into a usuable form in this way. 


Our Latest Science 
(Continued from page 273) 
holding its own. The next stage is the 
no-child marriage and the extinction of the 
stock which laid the foundations of our 

republican institutions. 


Professor Osborn, who was recently in 
Europe bringing together leaders in eu- 


genics and biology from many European 
countries to attend the Congress, said that 
he had made a special study of parts cf 
Belgium and France. Here he had been 
impressed, he said, with the manner in 
which the three main races of France, 
the Mediterranean, the Alpine and the 
Nordic, preserved their racial traits. He 
said that 12,000 years of similar environ- 
ment and 1,000 years of similar education 
had caused only a slight divergence from 
the characteristics which were found in 
those races many thousands of years ago, 
as shown by evidences in the remains sur- 
viving from that period. 

The difficulty in obtaining legislation 
to better the races, because of various 
prejudices and because of the fear on the 
part of politicians to give offense to any 
of their constituents, was emphasized by 
Major Leonard Darwin 


said that it was very difficult to induce 


| law-makers to pass laws for the benefit of 


the unborn who have no votes. Dr. Dav- 
enport said that the study of eugenics 
must progress until proofs of its conten- 


| tions are piled high and have impressed 


before political 
The exhibi- 


the general community, 
action becomes a possibility. 
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tion of charts, photographs, paintings, 
hooks, ete., held in Forestry Hall is most 
interesting and will be open for a month. 
The meetings are not over as we go to 
press and more interesting papers may be 
looked for. 


The Aviator’s Tell Tales 

(Continued from page 275) 
ef gas needed at various stages of ascent 
to enable the aviator to breathe under 
normal condition. A curious fact in con- 
nection with this instrument is that there 
are only nine in existence in this country. 
That number had been made at the sign- 
ing of the armistice, and the government 
ecountermanded the rest of the order in 
the hands of the manufacturer. 

Drift indicators show the angle meas- 
urement when an airplane deviates from a 
set course caused by the action ot cross 
winds. In one form of instrument read- 
ings may be obtained of the ground speed 
as well, and from heights of 500 to 20,000 
feet. Broadly speaking, the operation con- 
sists of observing through an.eyepiece on 
a vertical arm objects below which appear 
between Knowledge of 
the altitude, timing of the passage of an 
object from one wire to another, and the 
use of a table of figures give the speed in 
miles per hour. In reading the drift on 
the same instrument the pilot observes ob- 
jects seeming to travel along a wire pass- 
ing through the two cross wires and notes 
the results on a scale. 


two cross wires. 


Soil Acidity 
R. W. H. MacINTIRE, of the Univer- 
sity of Tennessee Agricultural Ex- 
periment Station, presents in the Journal 
of the American Society of Agronomy a 
very complete article on the nature of soil 
acidity. 

No one phase of soil chemistry, the au- 
thor says, has received more attention in 
recent years than the problem variously 
referred to as lime requirement, soil acid- 
ity, or lime absorption coefficient. The 
problem can hardly be considered, how- | 
ever, as having solely a chemical or| 
physico-chemical basis in its relation to 
soil fertility, for it is closely correlated 
with, if not inseparable from, both bac- 
teriological and plant physiological con- 
siderations. 

The author summarizes in part: (1) Al- 
though salts of a number of organic acids 
have been isolated from soils, no one def- 
inite free organie acid has ever been ex- 
tracted, as of record. (2) Certain salts | 
produce a decrease of soil acidity (sodium | 
nitrate, potassium nitrate, etc.), though in | 
laboratory treatment during short periods | 
followed by extractions, the reverse may | 
be true. (3) Removal, or absorption, of | 
dissolved buses by soils appeared to be al 
chemical function of acid silicates, princi-| 
pally alumino-silicates, the ex.tent of whose 
hydration is a controlling factor in initial 
intensity and continuity of reaction. (4) 
The acidity of soils is, in the main, in- 
duced by the loss of calcic and magnesic 
inorganic salts, derived originally from the 
hydrolysis of the alkali-earth siliceous 
complexes, thereby increasing the acid 
properties or amount of acid silicates, 
(5) Silicic acid, in mass, will progressively 
hydrolize and continue to decompose cal- 
cium and magnesium carbonate when the 
liberated CO, is removed from solution. 
(6) After intense alkali treatments and 
the removal of excess of hydrates and 
after intense heating, pure silica, silicates, | 
and titanium oxid will, on the addition of | 
H,0, hydrolyze and act towards the alkali- 
earth bases. (7) The injurious effect of 
acidity may be attributed, in some in-| 
Stances, to aluminum and other toxic! 
Salts, but, in general, more particularly to 
the diminished supply of available calcium 
from the depleted lime content of the soil, 
as influencing the adaptability of the me- 
dia for biological development, and the 
meagerness of the lime as plant food, or 
us a regulatory component of the plant 
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Starrett Adds Two New Radius 
and Fillet Gages to Line 


Two new Starrett Fillet or Radius 
Gages, recently added to the Starrett 
line, are now being introduced by hard- 
ware dealers to the metal-working 
trades. 


One of these gages, No. 272M, is 
generally similar to the well known No. 
272 Starrett Fillet and Radius Gage, 
but is made in metric measure. Two 


sizes are furnished, Size A, having 18 | 


leaves, from .75 to 5 mm., and Size B, 
with 16 leaves, ranging from 5.5 to 13 
mm. As with No. 272 this gage will 
be found very useful for quickly obtain- 


| ing the radii of fillets, corners, etc. It 

| can be used in any position or at any 
angle, the formation of the gage allow- 
ing it to be used up to a shoulder, and 
for duplicating sample pieces. The studs 

| holding the blades in place are eccentric 

| with the round end of the case. This is 

| of advantage since it causes the edge of 
the case to stand well away from the 

| edge of the leaves when the case is 
opened. 


Second of the two gages referred to 
in the first paragraph, is the New Star- 
rett Fillet or Radius Gage No. 279. 
This gage is similar in general design 
to the Starrett Gage No. 272, except 





that it has twenty leaves with radi 
from .020 to .400 inch, inclusive. Nine 
of these leaves have concave and con- 
vex radii from .020 to .100, inclusive, by 
.010 inch, 4 leaves have concave and 
convex radii from .025 inch, one leaf 
with concave and convex radii of .250 
inch, three leaves with concave radii 
only from .300 to .400, inclusive, by .050 
inch, and three leaves with convex radii 
only from .300 to .400 by .050 inch. 


Other details with illustrations of 
these Starrett gages are given in the 
new Starrett Catalog No. 22“B”. Copies 
of this catalog may be obtained on re- 
quest from The L. S. Starrett Company, 
Athol, Mass. 
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Have Been Made Dustproof 
and Wearproof By 
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TRADE MARK 


This original liquid concrete hardener is easy 
to apply-—no chance for mistakes. 


Just flush it on—even unskilled labor can apply 
Lapidolith to basement, cellar and garage 
floors and on cement walks and tanks. 

200,000,000 square feet of concrete floors have been 
lapidolized. Millions of dollars have thus been saved 


SONNEBORN PRODUCTS _ >Y Preventing injury to 
machinery and merchan- 






































dise, and from concrete 
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resisting, and of exceptional covering 
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— Investigate Lapidolith for =f 
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caw ebanens STE your concrete floors. | 
the modern wood preservative gives = 
new life to old or new wooden floors. Write for testi ls i = 
. of hardened concrete Z 
Stormtight and circulars 
the protective roof coating for all — = 
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THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 
644x9%4 inches. Cloth. 272 pages. 159 illustrations, $3.50, by mail, $3.65 


This work gives in minute details full prestions directions for making ei, ht different sizes of coils varying 
from a small one giving a ‘4-inch spark to a large one giving 12-inch sparks. The dimensions of each 
and every part are given and the descriptions are written in language easily comprehended. 
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YOU CAN SAVE MONEY 
BY WEARING 
W.L. DOUGLAS SHOES 


e best known shoes in the world. 

They are sold in107 W.L.Douglas 

stores, direct from the factory to 
youatonlyone profit, which guarantees 
to you the best shoes that can be pro- 
duced, at the lowest possible cost. W.L. 
Douglas name and the retail price is 
stamped on the sole of all shoes before 
they leave the factory, which is your 
protection against unreasonable profits 
W. L. Douglas $7.00 and $8.00 shoes 
are absolutely the best shoe values for 
the money in this country. They com- 
bine quality, style, workmanship and 
wearing qualities equal to other makes 
selling at higher prices. They are the 
leaders in the fashion centers of 
America. The stamped price is W. L. 
Douglas personal guarantee that the 





By A. Frederick Collins. 
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W.L. Douglas name 
and portrait is the 
best known shoe 
Trade Mark in the 
world. It stands for 


shoes are always worth the price paid | thehighest standard 
for them. The prices are the same | Of quality atthe low- 
everywhere; they cost no more in San | ¢st possible cost. 
Francisco than they do in New York. | W. L. Douglas shoes 
W. L. Douglas shoes are made by the | With his mame and 
retail price stamped 


highest paid, skilled shoemakers,under 
the direction and supervision of expe- 
rienced men, all working with an hon- 
est determination to make the best 
shoes for the price that money can buy. 
CAUTION.—Insist upon having W. L. —— 
shoes. The name and price is pl -\ oe on 
the sole. Be careful *o see that it not been 
changed or mutilated 


Lf not for sale in your erctnity, order direct 
Jromfactory. Catalog free. 


on the sole are worn 
by more men than 
any other make. 


President y, 


| 
W. L. Douglas Shoe Co., 
163 Spark St., Brockton, Mass. | 
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The Diver from a Biological Point 
of View 

HE physiological studies of the effects 

of various forms of athletic exercise, 
made by the French M. Alfred 
Thooris, have been attracting some atten- 
and are well worth considera- 
tion on the of our own college men 
and other of re- 
reports concerns his observations of 


scientist, 


tion abroad, 
part 
his most 


athletes. One 


cent 
two divers, Pouliquen and de Lalyman. 
As a result of the study of these two 
expert divers he concludes that a man 
immersed in water must render his respi- 
ratory upparatus immobile, in order to 
auveid the entrance of the water into his 
windpipe during the act of inspiration. 
As a matter of fact the thoracie tracing 


horizontal straight 
resembling 
continuous vowel sound. 


hecomes practically a 
line during the submersion, 
that made by a 
But after the lapse of about thirty sec- 
onds a difference is observed in the trac- 
ings recording the movements of the chest, 
nose, and larynx. Three principal factors 
are noted here: The periodical expansion 
and contraction of the thorax, the singu- 
lar mobility of the soft palate, and the 
free displacement of the larynx. 

To sum the matter up, each period is 
characterized by the following phenomena 

an initial inspiration with a blocking of 
the air passages by the soft palate; 
of the larnyx accompanied by a synergetic 
construction of the glottis; an expiration 
emphasizing the descent of the larynx 
which is synergetic with the expansion of 
the glottis. During the inspiration com- 
munication with the outside air is com- 
pletely interrupted, but during expiration 
there is such a communication in a fleet- 
During the 
the water. He then takes several rapid 
and short breaths (amplitude 7 mm. and 
frequently 8 in 20 seconds) before recov- 
ering his usual rhythm and the normal 
amplitude (22 mm.). 

X-ray photographs an abrupt 
rising motion of the thyroid cartilage and 
a periodic expansion of the thorax. 

M. Thooris finds from his observations 
and his personal experiments that the 
need to breathe while under the water 
does not become imperative until about 30 
seconds have elapsed; at the end of this 
time the chest, isolated from the external 
air, goes through the same motions of ex- 
pansion and contraction normal to it in 
the air. But these alternating motions 
ean be accomplished in two ways only— 
either by straining motions (Mouvements 
d'effort) or by swallowing motions. But 
the former exhaust the diver, so that the 
latter are resorted to by experts. 

A trained diver is capable of remaining 
several minutes under water and while 
this depends partly upon individual elas- 
ticity it also depends upon the manner in 
which the diver responds to the need of 
respiration which him. This 
need comprises three factors, according to 
M. Thooris, which in the order of their 
urgency are: The alternate need of ex- 
pansion and of contraction of the thorax; 
the need of eliminating carbon-dioxide ; 
the need of oxygen. The first of these 
is mechanical and depends upon the will, 
the second is chemical and automatic. 

The biological process concerned in the 
act of diving consists of three phases: The 
act of inspiration with the closing of the 
soft palate; the rise of the larynx with 
synergetic construction of the glottis; ex- 
piration with fall of the larynx and ex- 
of the glottis and of the soft 


showed 


oppresses 


pansion 


| palate. 


A practical result of these studies is 
found in the fact that the understanding 
thus gained of the physiological mechan- 
ism of the act of diving, greatly facilitates 
instruction in its technique. Finally, M. 
Thooris points out that the safety of all 
swimmers can be greatly enhanced by 
methodical training of the ability to re- 
main under water. 
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; F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period a seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest te inventors— and particulars of re- 
cently patented inventions. 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 

DOE p2cedvdsbehesd cs esc bbaakes ean 
Scientific American Monthly (established 
1876) one year $7 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 = year additional. 
— ~~ American Monthly 72c per year ad- 
itional. 


Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 
The combined subscription rates and rates to 
foreign countries, including Canada, will 
furnished upon application. 
Remit by postal or express money order, bank 
draft or check. 


Classified Advertisement: 
Classified Advertisements 

Advertising in this column ts $1.00 a line. 
No less than ve nor more than 12 lines 


accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 


AGENTS WANTED 
| AGENTS, 860 to $200 a Week. Free Samples. Gold 
| Sign Letters for Store and Office Windows. Anyone can 

do it. Big demand. Liberal offer to general agents. 
| Metallic Letter Co., 431X No Clark St., Chicago. 


"BUSINESS OPPORTUNITY» 


SUBSTANTIAL wants 
capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti 
more as explained. Address, Mr. Clemmer, 343 Court 

land St., Baltimore, Md. 
| 








manufacturing corporation 





BUSINESS OPPORTUNITY 


YOU CAN havea business profession of your own and 
earn big income in service fees. A new system of fom 
correction; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital re 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratories 23 Back Bay. Boston, Mass. 


BUSINESS OPPORTUNITY 
A well equipped toundry with extensive selling or- 
ganization will undertake to market articles of merit 
made of iron or brass. Address Royalty Box 154, 
Scientific American. 
CAPABLE MAN WANTED 
$100,000 Corporation wants capable man; open office; 
manage sales for High Class New Device. Every Home 
a Prospect. Big money-making possibilities for the 
right man. Opening in every City. Cost $2.00, retails 
$5.00. $500 to $2000 necessary to finance exclusive agency. 
Seott Corporation, 82 W. Washington, Desk O, Chicago. 


_”:s« OR SALE 


SIX NEW Business Publications, 25c., Covering Busi- 
ness Administration, Advertising, Accounting, Sales- 
manship, Parcel Post and Federal Taxation. Retail 
value, $1.50. All sent prepaid for 25c. to introduce our 
complete Business DigestService. Unusual opportunity. 
Walhamore Company, LaFayette Blidg., Philadelphia, 
| Penna, 














MUSIC FOR SONG POEMS 
WILL ARRANGE suitable high-class music. Pub- 
| lish free on commission, National Song Publishers, 
| 1717 Crilly Ct., Chicago, Til. 
FOR SALE 
TRUNKS, Bags, Suitcases. Why pay two middlemen 
profits? Buy from factory direct. Send for free catalog. 
Monarch Trunk Factory, Spring Valley, Il. 








96 Page Catalogue of 
Scientific and Technical Books 


Listing 2500 titles on 500 subjects 
Write to-day for your copy. 
Sent free on application. 
SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Bldg. New York. 
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FOR THE FACTS EVERY TIME 
IT’S SCIENTIFIC AMERICAN 


Expanded and enlarged to a monthly, the 
Scientific American now brings to you a 
most complete and interesting record of 
practical information—all that’s new 
in mechanics, engineering, radio, aero- 
nautics, astronomy, transportation, 
chemistry, inventions and _ discoveries. 


NOW A MONTHLY MAGAZINE 


THE SCIENTIFIC AMERICAN PUBLISHING COMPANY 
Woolworth Building, 233 Broadway, New York City 


Please send me the new monthly Scientific American for ane year, subscription to start with the first issue, dated November 1921, out 
October 20, for which I enclose $4. 
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Chinese Philosophy 


Should old cars use heavier oil? 


N CHINA when roads get muddy 

the drivers put heavier wheels on 

their carts. The road is left to grow 
worse and worse. 

In America when automobile engines 
begin to wear out, some motorists think 
it is time to change to heavier oil. The 
engine Is left—to grow worse and worse. 

For a time, heavier oil may partially 
restore compression and power. BUT it 
may not distribute to the bearings. BUT 
it may choke your combustion chambers 
with sticky carbon deposit. BUT some 
fine day your heavier oil may bring your 
car to a sharp stop for expensive repairs. 
Then you are in trouble. 

Age does not alter the delivering ca- 
pacity of your oil pump. It was designed 
specifically to distribute oil of a certain 
body— and none heavier. Your 
oil feeds don’t grow larger as 
your engine grows older. 
They may not accommodate 

ng 4 Speers 
the “heavier” oil. At best, i= 


ppRED- 
Mobiloils 


“heavier oil” acts only as a 
temporary stop-gap. At worst 
it starts new and far more serious troubles 

No. Stick to the Chart on the right. 
Worn engines need repairs or renewals of 
parts. That is the only way to retain as 
long as possible the original engine efficiency 
of your car. 
~ When used as specified in the Chart, 
Gargoyle Mobiloils give scientific lubri- 
cation. These oils prove their economy 
through providing greater lubrication; 
which means longer life, less renewal of 
parts, greater mileage per gallon of gaso- 
line, greater mileage per gallon of oil, full 
compression and the greatest possible 
freedom from carbon troubles. 

If your caris not listed in the partial chart 
shown here, consult the Chart of Recom- 
mendations at your dealer's, 
or send for booklet, “Correct 
Lubrication,” which lists the 
correct grades for all automo- 
biles,tractorsand motorcycles. 


A grade for cach type of motor 











7 ae 


thart of 
Reconymendations 


How to Read the Chart: 
é > correct grades of Gargoyle Mobiloils for 
engine lubncation of both passenger and com- 
mercial cars are specified in the Chart below. 


A means Gargoyle Mobiloil “A” 

B means Gargoyle Mobiloil «B” 

E means Gargoyle Mobiloil «E” 

Arc means Gargoyle Mobiloil Arctic 

Where different grades are recommended for summer 
and winter use, the winter recommendations should 
be followed during the entire period when freezing 
temperatures may be expenenced. 
The recommendations for prominent makes of engines 
used in many cars are listed separately for convenience. 


The Chart of Recommendations is compiled by the 
Vacuum Oil Company’s Board of Automotive 
Engineers, and represents our professional advice on 
correct automobile lubrication. 








NAMES OF 
AUTOMOBILES 
MOTOR TRUCKS 
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